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WINCHELL POSTERS
Winchell Papers and Posters are listed alphabetically by first author.
SCENT-MARKING IN SOCIALIZED VERSUS UNSOCIALIZED
WOLVES (CANIS LUPUS) IN CAPTIVIlY

well as further transformations of the CpCo-cyclobutadienyl
products, will be discussed in light of our overall goals.

Jennifer R. Adams, Hamline University, 1536 Hewitt Ave, St.
Paul MN 55104
Wild populations of gray wolves (Canis lupus) scent-mark
frequently along the edges of their territories. Captive wolves
routinely scent-mark while caching. My study is the first to
look at whether captive wolves scent-mark against people and
whether these behaviors differ between wild-caught
(unsocialized) and hand-reared (socialized) wolves. I
compared the frequency and location of marking in pens of
socialized and unsocialized wolves. Both socialized and
unsocialized wolves marked the most in the front of each
enclosure followed by the middle and then the back. This
pattern suggests that wolves may have defended their
territories against people, who generally visit the fronts of
enclosures. Socialized wolves appeared to mark more equally
in the front and middle of the enclosure. This suggests that
socialized and unsocialized wolves differ in their scent
marking against humans. One explanation may be the
socialized wolves see humans as dominant pack members and
are therefore less threatened by them. However, the weak
relationship and small sample size make further study
necessary.
REsTING SITE MICROHABITAT SELECTION OF TAPIRUS BAIRDII
DURING THE DRY SEASON IN CORCOVADO NATIONAL PARK,
COSTA RICA

Sarah Jane Alger, Macalester College, 1600 Grand Avenue, St.
Paul, Minnesota 55105
Animals require microhabitats that meet a variety of needs
including resting, foraging and thermoregulation. To test the
hypothesis that selection of diurnal resting sites by Baird's
tapirs is based upon physical microhabitat parameters such as:
habitat type, substrate type and hydration, vegetation
structure, percent canopy coverage, shade and slope I
radiotracked two Baird's tapirs (Tapirus bairdii in Corcovado
National Park, Costa Rica in March and April 1997. Fifteen
resting sites were located (7 dry forest sites, 7 mud holes, and
1 stream site) and 33 observations were made. All sites were
in secondary forest. Dry sites had a significantly higher percent
canopy coverage than did wet sites, although percent
coverage of all sites was greater than 55% and all hourly
observations were in part or full shade. Time of day effect on
percent coverage, substrate type, and substrate hydration
selected was not significant. Time of day effect on shade and
site type selected was significant. The effect of weather on
substrate type, substrate hydration, site type, and percent
coverage were all significant. Mean number of visitations per
site was 2.6. The results suggest that Baird's tapirs exhibit
microhabitat selection primarily to facilitate thermoregulation.

[2+2]

ANNul.ATIONS FOR THE FORMATION OF
CPCo-CYCWBUTADIENYL COMPOUNDS: INITIAL STUDIES
TOWARDS NEW LIGAND SCAFFOLDS.

David T. Amos and Ronald G. Brisbois, Hamline University,
1536 Hewitt Avenue, St. Paul, MN 55104-1284
The formal [2+ 2] cycloaddition of alkynes can be mediated by
a variety of of transition metal reagents. CpCo(CO)2 is
particularly effective for accomplishing this synthetic
transformation. Our long-range goals include preparing new
ligands (1 and 2) to bind transition metals and using these
transition metal complexes to catalyze reactions such as
hydrogenation and cyclopropanation. Results with respect to
the scope and limitations of Co-mediated [2+2] annulation, as

Vol. 62, No. 2, 1998

EFFECTS OF ENVIRONMENTAL STRESS ON FLUCTUATING
ASYMMETRY OF MONARCH BUTTERFLIES (DANAUS
- PLEXIPPUS): IMPLICATIONS FOR SEXUAL SELECTION

Amy Amundson Macalester College, 1600 Grand Ave., St. Paul,
MN55105
Previous studies have shown that sexual selection involves an
evaluation of potential mates' overall fitness. Recently,
scientists have started to examine the role of fluctuating
asymmetry in sexual selection. Fluctuating asymmetry is small
random deviations from perfect bilateral symmetry in a
morphological trait. Scientists believe that some individuals
use the degree of a potential mate's fluctuating asymmetry as
an indicator of overall fitness. The purpose- of my study was
to determine if a correlation exists between the degree of
fluctuating asymmetry exhibited by monarch butterflies
(Danaus plexippus) and their ability to withstand
environmental stresses - parasite and temperature stress. The
parasitism study showed that monarchs with high parasite
loads exhibit a higher degree of fluctuating asymmetry than
monarchs with low parasite loads. The temperature
experiment revealed a trend for greater fluctuating asymmetry
in monarchs exposed to a periodic temperature fluctuation
compared to monarchs exposed to a constant control
temperature. Assuming that parasite resistance and
susceptibility to temperature fluctuations has a genetic basis,
these findings support the hypothesis that sexual selection
based on fluctuating asymmetry would be adaptable.
Is THERE REALLY GENDER EQUALilY?
William Bamlet, David Zaun, Winona State University,
Winona, MN 55987

For the Undergraduate Research Competition we worked with
three separate data sets, two that dealt with income and career
opportunities, and the other dealt with attitudes of women in
the work force. The income and career opportunity data sets
contained 12 variables that involved people from the years
1971 and 1992. Our main objective was to compare incomes
and career opportunities of men and women in both the early
1970's and early 1990's, and ultimately examine gender
equality in the two time periods. To answer these questions
we used a variety of statistical techniques and performed our
analysis using the statistical software package SAS-JMP. The
techniques we used include a variety of graphical techniques,
correspondence analysis, analysis of covariance/regression
analysis, and chi-square tests of independence.
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The attitudes of women in the workforce data set contained 13
variables. These variables denoted a woman's race, and their
answers to three questions about women working. The
questions we considered from this data set included
identifying if an important percentage of young women
changed their attitudes about women seeking employment
outside the home, analyzing differences among the racial
groups represented in these data, and determining the chance
of correctly identifying a woman's race using only her
responses to the survey questions. To answer these questions
we used the statistical software package S-Plus utilizing.
graphical methods, profile analysis/repeated-measures
MANOVA, classification trees, and discriminant analysis.
After performing our analyses we concluded that there is not
gender equality and women's attitudes have changed through
the years.
ESTABLISHING AN AsSAY FOR ZEBRAFISH CmCADIAN
RHYTHMS: USING LABVIEW IMAGE ACQUISITION TO
QUANTIFY SWIMMING ACTIVITY

Derek Benson, Kevin Zenga and Dwight Nelson, Ph.D.,
Department of Biology, University ofSt. Tbomas, 2115 Summit
Ave., St. Paul, Minnesota, 55105
We have designed and written an image-analysis program to
quantify swimming activity in zebrafish, (Brachydanio rerio).
The system is written for LabView IMAQ (image acquisition)
hardware and utilizes a PC-compatible computer and
inexpensive security-type video cameras. Our goal in
designing this system was to create an inexspensive and
flexible system that allows measurement of swimming behavior from many singly-housed zebrafish over long-durations
(up to one month). This package should also be flexible
enough to allow the detection, measurement and recording of
activity from other organisms that move at different speeds or
require different measurement durations or movement
resolution. Our program works by snapping an initial video
image of the fish, and then (following a user-defined interval)
snapping a second image. The two images are then subtracted
from one another. The resulting differences identify movement
of the zebrafish. The user can set the duration of time between
images as well as the duration and times of recording
throughout the day. We plan to expand our current system to
accommodate four or more video cameras and 12 fish /
camera. Our preliminary data suggest that we are able to
detect and record different levels of swimming activity in
zebrafish at different times of day. This image analysis system
to detect behavioral activity will allow us to characterize the
circadian system in zebrafish and then to determine the effects
of light on this circadian system. These studies will set the
stage for continued analysis of the zebrafish circadian
pacemaker at the cellular and molecular levels.

24 HR. SPARFLOXACIN ExPoSURE RESULTS IN STABLE
FLUOROQUINOLONE CI.ASS RESISTANCE IN BACTEROIDES
FRAGILIS

Petranel/aj. Boysen, Hamline University, 1536 Hewitt Ave., St.
Paul, MN 55104; St. Paul-Ramsey Medical Cente1; Ramsey
Foundation, and University of Minnesota., Dept. of Clinical
Pharmacy Research. 640jackson Street, Saint Paul, MN 55101
Sparfloxacin, one of several new fluoroquinolones, shows to
be effective against both aerobic and anaerobic bacteria. The
potential for resistance after a twenty-four hour exposure to
sparfloxacin in B.fragilis (ACCT 23745 and ACCT 25285) was
determined using an anaerobic in vitro model, 24 hour time
kill curves and minimal inhibitory concentration tests. MIC's
on both pre- and post-sparfloxacin-exposure isolates were
tested for sparfloxacin, trovefloxacin, clinafloxacin, ciprofloxacin, and levofloxacin using NCCLS standard methods.
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Results show increased MIC's for all drugs tested. Isolates were
passed for 10 days and MIC's tested. Results show that the
sparfloxacin exposed isolates demonstrate an induced stable
fluoroquinolone class resistance with in a twentyfour hour
exposure. Further investigation is needed to determine the
mechanism of resistance, the suseptibility to other drug classes
after sparfloxacin exposure, the potential of resistance in other
anaerobic and aerobic organisms, and tl).e potential clinical
significance of these findings. (This data was presented at
ICAAC in Toronto, September 1997, by Marnie Peterson.)
BEHAVIORAL CHARACTERIZATION AND LoCALIZATION OF
SPINAL INTERLEUKIN-! BETA RECEPTORS IN
CARRAGEENAN-INDUCED INFLAMMATION IN RATS AND MICE

Tbaddeus S. Brink, Macalester College
Millions of people suffer needlessly from pain due to chronic
inflammation. Understanding this complex and seemingly
needless reaction is vital in creating therapeutic relief. Of key
importance are chemicals that initiate the acute-phase
response and also have a role in chronic inflammation like
interleukin-I Beta (IL-1~). Several labs have investigated the
role of IL-1~ in nociceptive modulation. Spinal [intrathecal
(i.t.)] injections in healthy mice do not affect nociceptive
processing; however, i.t. injections of IL-1~ during
inflammation in rats have been shown to be antihyperalgesic.
This investigation examined 1) whether this behavior could be
shown in mice and 2) whether there are differences in IL-1~
receptors between normal and inflamed states. To induce
inflammation, mice were given bilateral, intraplantar (ipl)
injections of Carrageenan or saline (10µ1) and then injected i.t.
0.25µM IL-1~ or saline (10µ1). Behavior was tested using the
hot-plate assay before and after both ipl and i.t. treatments.
Spinal cords were removed and sectioned. Receptor binding
was performed using lOOnM (1 125] IL-1~ in the presence and
absence of lµM of unlabeled IL-1~ (nonspecific binding).
Slides were processed for autoradiography and developed
after 14 days. Autoradiographic analysis was performed with
NIH Imaging. Our studies revealed that i.t. IL-1~ in mice
exhibited the same antihyperalgesic behavior as rats. Our
autoradiographic analysis is in progress. Based on our
behavioral studies, IL-1~ seems to be important in modulating
pain at the level of the spinal cord during inflammation and
thus, could be an important therapeutic option.
HETEROATOMIC SUBSTITUTION IN AROMATIC SIGMA
BmADICALS: THE SIX PYRIDYNES

Stefan L. Debbert, University of Minnesota - Twin Cities, Dept.
of Chemistry, 139 Smith Hall, 207 Pleasant St. SE, Mpls., MN
55455
Benzynes (didehydrobenzenes) are reactive intermediates of
special interest, due to the role of pam-benzyne in the
double-stranded cleavage of DNA by certain members of the
enediyne class of antibiotics. Recent research has established
a relationship between the singlet-triplet energy gaps (that is,
the energy difference between the singlet and triplet states) for
aromatic biradicals, such as benzynes, and their expected
reactivity and selectivity in hydrogen-abstraction reactions like
those involved in DNA cleavage. The purpose of this study
was to compute the influence of a heteroatom, namely nitrogen, on the structures and energetics of the singlet and triplet
states of the six isomeric pyridynes (didehydropyridines).
Using computational chemical tools such as density functional
theory (DFT), mulitreference second-order perturbation theory
(CASPT2), and coupled-cluster theory (CCSD(T)), this paper
compares the pyridynes to their analogous benzynes. The
interactions between the nitrogen lone pair of electrons and
the biradical centers were found to be weak in 3,4- and
3,5-pyridyne, but can be large enough in the remaining
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pyridynes (where at least one radical site is adjacent to
nitrogen) to change singlet-triplet energy gaps by up to 19
kcal/mo! compared to the corresponding benzynes. Finally,
singlet-triplet gaps in the pyridynes and 'H hyperfine
couplings in the corresponding pyridyl radicals are well
correlated, lending credibility to an accurate but relatively
inexpensive method of predicting the selectivity of complex
enediyne antibiotics.
DEVELOPMENT OF A TAXONOMIC KEY FOR FRESHWATER
MUSSEL SPECIES USING MOLECULAR TECHNIQUES

Premjit S. Deol, Macalester College, 1600 Grand Avenue, St.
Paul, MN 55105
Freshwater mussels (unionids) are an important component of
freshwater ecosystems and serve as good indicators of water
quality. North America is home to the most diverse
populations of freshwater mussels in the world, both in its
abundance and diversity. The richness of mussel communities
in the United States has experienced a steady state of decline
over the past several decades due to the influences of
environmental contaminants and the invasion of competitive
species. A number of different preservation efforts to maintain
present mussel populations and to impede their extirpiration
or extinction have focused on the use of molecular genetic
identification techniques. Several of these studies have been
directed towards the identification of specific intermediate
hosts upon which unionid glochidia larvae encyst as obligate
parasites. Intermediate hosts and glochidia larvae represent an
integral part of several current attempts at generating
information on the reproductive requirements of freshwater
mussels. Utilizing the molecular biological techniques of the
polymerase chain reaction (PCR) with restriction enzyme
digestion, we have successfully mapped "genetic fingerprints"
for eleven of the forty reported species of freshwater mussels
of the St. Croix River, which forms a natural border between
portions of Minnesota and Wisconsin. The results generated
from this study can be directed towards the identification of
glochidia in order to facilitate characterization of larvae-host
relationships.

THE EFFECTS OF TRICHOSTATIN A ON THE TRANSCRIPTION
ACTIVITIES OF HUMAN PAPILLOMAVIRUS TYPE II E6
PROMOTER-PROXIMAL ELEMENTS IN SUBMERGED CULTURES
OF PRIMARY HUMAN KERATINOCYTES
Jeremiah P. Depta~ 7bomas R. Broker, and Louise T Chow',
Biochemistry Program, Gustavus Adolphus College~ St. Peter,
Minnesota 56082 and Department of Biochemistry and
Molecular Genetics', The University of Alabama at
Birmingham, Birmingham, Alabama 35294-00052
Human
papillomaviruses
(HPVs)
replicate
in
nondifferentiated, proliferating primary human keratinocyte
(PHK) monolayer cultures, in organotypic epithelial raft
cultures of neonatal foreskin keratinocytes grown at a
medium-air interface, and in differentiated squamous epithelia
in warts. Transcription factors, both virus-encoded and host,
are responsible for up regulating the viral E6
promoter/enhancer of the located in the upstream regulatory
region (URR) in differentiated spinous cells while repressing
their activities in the undifferentiated basal and parabasal cells.
We transduced monolayers of proliferating PHKs using
recombinant retroviruses of the low-risk type HPV-11 with
both a wild type URR and a URR with mutations in eight
promoter-proximal transcription factor binding sites which
drive a Lacz reporter gene. The activation was further
augmented by treatment with antifungal antibiotic trichostatin
A (TS-A), which specifically inhibits histone deacetylases and
stabilizes chromatin decondensation. 0-Galactosidase (0-gal)
activities were detected in the submerged, proliferating PHKs
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for both the wild-type and mutated LTRR. Mutations for an Sp!,
an Apip, an Oct 1, and a multiple NF I site up-regulated the
p-gal activities of the reporter compared to wild-type clones.
Trichostatin A is relatively specific as it did not affect the
normal differentiation specific expression of host keratin 10
and profillagrin genes, nor the lack of expression from the
cloning vector lacking the URR. These results demonstrate that
trichostatin A can overcome the requirement for transcription
factor binding sites Sp!, Apl (jun:fos), and Oct! and that these
promoter/enhancer elements may function to decondense
chromatin and stabilize the open configuration of the
nucleosome.
ExAMINING CORRELATIONS BE1WEEN STIMUIANT
SEED COi.OR WITIIIN P. CUPANA VAR. SORBILIS.

LEvEls

AND

Matthew Doane, Hamline University, 1536 Hewitt Ave., St.
Paul, MN 55104
Considered to contain the highest caffeine content of any plant
material known to science, Paullinia cupana var. sorbilis has
recently expanded its popularity out of the Brazilian Amazon
and into international markets such as Japan and the United
States. Accredited with properties ranging from a strong
analgesic to a mild aphrodisiac, its centuries of use within
Brazil has generated numerous beliefs about the characteristics
of this plant, few of which have ever been scientifically tested.
The intent of this project was to test one of these commonly
accepted beliefs which correlates seed color to stimulant levels
in P. cupana var. sorbilis. Focus was also placed on identifying
properties of this plant that may yield a potential application
in other industries such as coffee or caffeinated beverages.
Seeds were collected from the Maues region of the Brazilian
Amazon. Five samples were taken from different sites and
brought back to the United States for testing. The seeds were
separated into distinct color groups. Caffeine was extracted
from the ground seeds using soxhlet extraction techniques.
The results were then analyzed to determine if variation in
caffeine levels within the seeds showed any correlation to
their different colors.
••• Data was stiiI being collected for analysis while submitting
this abstract. •••
The significance of these results lies in their potential for
extending storage of coffee from months to years for rural
farmers, and applications to the caffeinated beverage industry,
with the potential of significantly changing current methods of
production.

THE

l.oCALIZATION OF NOCICEPTIN IN
IMMuNOlllSTOCHEMISTRY

IMMuNE TusUES

BY

Carmen M. Doom
Orphanin FQ/nociceptin (OFQ/Noc) is a newly discovered
member of the endogenous opioid family. Its structure,
function, and localization have been studied extensively in the
central nervous system (CNS) and to a much lesser extent in
the periphery. Both the Noc peptide and the mRNA of its
precursor protein, prepronociceptin (PPNoc), are found in rat
and pig brain. In the CNS, Noc is demonstrated to both
attenuate and enhance the analgesic action of other opioids
such as morphine. In this study, we expanded on the
localization studies of the Noc peptide by examining the
periphery, emphasizing immune tissues. Using immunofluorescence, anti-Noc antibodies from both Dr. Robert Wide
of the University of Minnesota and Phoenix Pharmaceuticals
were tested in porcine tissues (ileum, spleen, and thymus) to
determine which antibody produced the most reliable results.
Using rat brain as a positive control, Noc activity was shown
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with both the Wide and Phoenix antibodies, however, they
displayed different staining patterns. Furthermore, when the
two antibodies were preincubated with the Noc peptide, only
the activity of the Wide antibody was absorbed out, implying
that the Phoenix antibody may in fact not be staining the Noc
peptide. For this reason, the Wide antibody seemed optimal
and we used it to survey the periphery. Experiments showed
strong staining in the ileum, spleen, and thymus, but
preliminary absorption controls have not revealed diminished
antibody staining in these peripheral tissues.
CURRICTJLUM DEVEWPMENT IN THE INTRODUCTORY ORGANIC
CHEMISTRY LABORATORY: NEW EXERasES FOR INTEGRATING
MODERN SYNTHETIC METHODOWGIES, SPECTROSCOPIC
ANALYSIS, AND MECHANISTIC PRINCIPLES

Tamara E. Duenes and Ronald G. Brisbois, Hamline
University, 1536 Hewitt Avenue, St. Paul, MN 55104-1284
A wide variety of manuals are available commercially for the

introductory organic chemistry laboratory. The experimental
exercises contained in these manuals are typically reliable, but
most of the specifictechniques and reaction processes
illustrated are both dated and rather lacking with regard to the
level of intellectual effort required by students. In spite of the
fact that the laboratory is meant to offer an active, hands-on
experience with organic chemistry, all too often laboratory
periods end up rivaling the classroom with respect to the level
of intellectual passivity into which students can let themselves
sink. Too often students switch to "intellectual auto-pilot" as
they achieve the expected result, reinforcing their very limited
paradigm of organic chemistry rather than receiving an
opportunity to refine and expand the set of skills they have
been asked to build through the course to that point in time.
In an effort to make the laboratory experience the truly
intellectually active, engaging, and challenging component it
should be, we have been developing new exercises that
involve modern synthetic methodologies and/or experimental
techniques, integrate spectroscopic analysis, and require a
deeper level of intellectual effort on the part of students. A key
goal of this curriculum development effort is to provide
students with an opportunity to recognize how the limited
picture of organic chemistry with which they entered the lab
period has been both reinforced and challenged, and thus
expanded. New exercises featuring Friedel-Crafts Acylation
and AMI calculations, photo-Wolff rearrangement of a-diazo
ketones, and Rh-mediated cyclopropanation will be presented.
THE PHYSIOLOGICAL ROLE TIIAT THE FK BINDING PROTEIN
HAS ON THE RELEAsE OF CA•• FROM THE LUMEN OF SKELETAL
SARCOPLASMIC RETICTJLUM

Jason Duex, University of Wisconsin - Stevens Point, Chemishy
Department, 740 Reserve Street, Stevens Point, W7 54481
The sarcoplasmic reticulum (SR) functions in muscle
contraction by controlling the Ca.. ion concentration bathing
contractile muscle filaments. An action potential is sent from
an axon terminal on the muscle cell membrane and is
propagated to the SR. The receptor site on the SR is the
ryanodine receptor, the major focus of our current study. The
complete structure and its precise mechanism have not
determined at this time. We are currently attempting to
determine how certain divalent cations (Mg.. and Ca..) and
temperature effect the release of Ca.. when the FK binding
protein is removed from the ryanodine receptor of rabbit
skeletal muscle.
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ROLE OF THE EGG JELLY COAT IN RESISTANCE TO SHEAR
STRESS IN THE SEA URCHIN LYTECHINUS VARIEGATUS

Kristen Ann Edwards, University of Minnesota - Twin Cities,
Minneapolis, Minnesota 55455
The ability of free-spawning marine invertebrates living in
turbulent waters to successfully reproduce is challenged by
both gamete damage and rates of diffusion. The turbulent
conditions faced by the common sea urchin Lytechinus
variegatus during spawning were simulated in an attempt to
ascertain the role that extracellular egg jelly coats may play in
promoting increased/successful fertilization. All experiments
were run using eggs both with and without intact jelly coats to
determine whether the presence or absence of coats affected
egg survivorship and fertilization success. Lethal and
non-lethal damage due to shear stress exposure was observed
in both the coated and uncoated eggs. Up to 20% of eggs
without coats were destroyed upon exposure to shear stress,
and attempts to fertilize non-coated eggs after exposure to
shear stress showed that many of the eggs which survive the
initial stress are subsequently unable to achieve successful
fertilization. Although some losses were sustained by the eggs
sheared with intact jelly coats, both the percentage of eggs lost
due tq shear stress and the percentage of unfertilizable eggs
after exposure to shear stress were lower than those of eggs
without coats. These results indicate that the jelly coat plays a
potentially significant role in promoting both resistance to
shear stress and fertilization success in L variegatus.
EFFECT OF RETRmvAL INHmmoN ON CUED AND FREE

RECALL MEMORY TESTS
Shane M. Georges, Department of Psychology, Mankato State
University, MSU 35 Box 8400, Mankato, MN 56002-8400
Participants studied a word list, after which half were
instructed to remember the words (R group), and the other
half instructed to forget the words (F group). Following study
of a second list of words, of which all participants were
instructed to remember, memory for words from the second
list was tested. Half of the participants from both the R and F
groups completed a free recall test for the second list words.
The remaining participants completed a cued recall test for the
second list words, with four randomly selected words from the
first list. On the free recall test, F group participants recalled
more second list words than the R group participants. On the
cued recalled test, there was no significant difference in recall
between groups. The free recall results demonstrate that a
"forget" instruction inhibits the retrieval of the first list of
words, causing less proactive interference from those words in
the recall of second list words. On the cued recall test, a
presentation of first list words released the inhibition acting on
the remaining first list words for the F group, increasing their
proactive interference on the recall of list two words. The
added proactive interference for the F group on the cued
recall test is similar to the proactive interference experienced
by the R group. These results are consistent with the retrieval
inhibition view of directed forgetting.

THE VARVE

CHRONOLOGY OF GLACIAL
CENTRAL MINNESOTA

LAKE

BENSON, WEST

Mamie M. Giefer, Geology Discipline, University of Minnesota,
Morris, Moms MN 56267
Varves are sediment couplets deposited during a one-year
period and consist of a winter (fine grained) and summer
(coarse grained) layer. Varve counting and the correlation of
varve sections can determine how long a lake existed. Since
1995, seven varve sections have been discovered in the basin
of Glacial Lake Benson, a pro-glacial lake formed in the
present Minnesota River Valley during the late Wisconsinan
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retreat of the Des Moines lobe. Six of these sections have been
described, individual varve thicknesses measured and varve
couplets counted. Varve couplets vary in thickness and
number. A maximum of forty-four varves were counted at a
single section. Varve couplet thickness was graphed for each
of the six sections and the sections were superimposed on a
single graph. Initial iterations assumed that the oldest varve
(varve number 1 ) at each of the six sites were deposited
contemporaneously ("rapid lake formation model").
Subsequent iterations assumed the last varve at each section
were contemporaneous ("catastrophic lake drainage model").
Although chronologies varied considerably, they appear to be
correlatable.
Glacial Lake Benson was a moraine dammed lake that existed
for at least four decades and reached it's largest extent when
a calving ice margin stabilized near the Big Stone Moraine.
CONSTRUCTION OF AN ExPRESSION VECTOR FOR THE DNA
POLYMERASE GENE OF CYTOMEGALOVIRUS TOWNESTRAIN

Thomas Grys and Ellis Bell, Gustavus Adolphus College
Cytomegalovirus (CMV) is a significant source of opportunistic
infections in immunocompromised patients. Many clinical
isolates of drug resistant cytomegalovirus show mutations to
the DNA polymerase gene. Through homology modeling, a
reasonable structure of the DNA polymerase protein has been
produced. A purified protein will allow evaluation of the
model as well as characterization of the protein. This project
is the first step in an attempt to express and purify the CMV
DNA polymerase protein. The DNA polymerase gene has been
amplified through use of polymerase chain reaction. Because
of the size of the DNA polymerase gene (about 4 kb), the
primers were carefully constructed to ensure selective and
distinct base-pairing to avoid dimers and hairpin structures
while maintaining a strong G-C content. In addition, a
histidine tag was inserted into the reverse primer. To
determine optimal amplification, different buffers and different
ratios of template DNA and primers were used. The best
results were obtained with a "long" buffer, lµL template DNA,
and 1.5 µL of each primer. After amplification, the gene will be
inserted into vector pTrc 99 at the HindIII and EcoRl multiple
cloning sites. The plasmid will then be transformed into
competent E. coli cells where the protein will be expressed. At
present, the gene is ready to be spliced into the expression
vector. The pure CMV DNA polymerase protein will allow
experiments to better understand the protein and will thus
contribute to a greater understanding of the replication cycle
of cytomegalovirus.
THE ECONOMIC IMPACTS OF TRIBAL CASINOS ON MINNESOTA
COUNTIES

Keri K. Gunderson, Hamline University, 1536 Hewitt Ai·enue,
St. Paul, MN 55104
Since the passage of the Indian Gaming Regulation Act in
1988, tribal casinos have been introduced as an economic
development strategy both for Native American communities
and for their surrounding areas. Currently seventeen tribal
casinos are operating in Minnesota, fourteen of which are
located outside the St. Paul/Minneapolis metropolitan area.
The purpose of this study was to examine the spillover effects
of tribal casinos on their rural counties. This study investigated
the relationship between casino presence in a county and
overall per capita income and per capita income contributed
by restaurant, amusement, and hotel industry workers. A
cross-sectional econometric model was used to analyze the
impacts of casinos during their first five years of operation
(1990-1994). Casino presence in a county was significantly
associated with an increase in income earned by amusement

Vol. 62, No. 2, 1998

workers and somewhat associated with an increase in per
capita income earned by restaurant workers. Casino presence
did not significantly affect the overall per capita income of
county residents or the income earned by workers in the hotel
industry. The findings question the use of tribal casinos as a
rural economic development strategy; however further study
of the effects of casinos on neighboring counties is needed. In
addition, the non-economic effects of casinos also must be
considered.
EFFECTS OF GROWTH HORMONE REGULATION BY
SOMATOSTATIN IN DIABETIC SPRAGUE-DAWLEY RATS

Came Guros Department of Biology, Winona State University,
Winona MN 55987
Along with lack of insulin, type I diabetics experience high
levels of growth hormone secretion. This has been associated
with metabolic instability, insulin resistance, the dawn
phenomenon, diabetic nephropathy, and proliferative
retinopathy. Somatostatin and its analogues have been shown
to decrease growth hormone levels and increase insulin
sensitivity. Since hormones such as insulin and growth
hormone affect metabolic rate and body size, these
characteristics· should be expected to vary in diabetic rats due
to decreased insulin and increased growth hormone levels.
The purpose of this project was to determine the effects of
Somatostatin on basal metabolic rate, body length, and body
size in male diabetic rats. Organ weights were also determined
to see if Somatostatin affects the heart, liver, spleen, and
kidneys. Four groups of animals were used: diabetic +
somatostatin, diabetic + placebo, nondiabetic + somatostatin,
and nondiabetic + placebo. Somatostatin (50 ug/kg body
weight) or saline (0.9%) were injected subcutaneouslyitwice
daily for 28 days. Basal metabolic weights were measured
using a PhippsBird metabolic chamber, after which the
animals were sacrificed and the heart, liver, spleen, and
kidneys were removed and weighed. These values were then
compared among the four groups.

BMKl ACTIVATION AS A REsULT OF SHEAR STRESS
Matt Hallman and Laura Smid, University of St. Thomas,
Depa11ment of Biology, 2115 Summit Ave, Mail #1530, St.
Paul, MN 55105
Mitogen activated protein (MAP) kineses comprise a family of
serine/threonine protein kineses that have been shown to play
important roles in extracellular signal transduction pathways.
Recently a new human MAP kineses gene termed Big MAP
kinase 1 (BMK 1) was cloned by Lee et al. and Zhou et al.
Previous studies have shown that BMKl is activated by redox
stress, but the effect of shear stress on this particular kinase is
unknown. To study the effect of shear stress on BMKl activity,
human umbilical vascular endothelial cells (HUVECS) were
subjected to uni-directional laminar flow stress. BMKl was
then isolated through immunoprecipitation, and activity was
measured by phosphorylation of myelin basic protein (MBP).
It was found that there is a statistically significant increase in
BMKl activity in cells subjected to shear stress as compared to
control cells. These results suggest that the mechanism of
BMKl activation is similar to that of other MAP kineses that are
known to respond to shear stress. This may have important
implications in the endothelial mediated control of vascular
physiology, such as the control of vasoreactive substances.
FROM THE PHn.uPs CURVE TO THE UPS STRIKE:
COMMON DENOMINATOR

THE NEW

Dan Hanne1; Hamline University, 1536 Hewitt Ave., St Paul,
MN 55104-1284
Why are both inflation and unemployment falling at the same
time? Could this country's growing part-time work force be
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one cause of this leftward shift in the Phillips curve? This study
tried to answer that question by examining abstract models of
individuals preferences, and a concrete model of the firm UPS.
A UPS worker may work forty or more hours a week, but be
classified as a part-time worker. As a part timer he receives a
lower wage and lower benefits than a full-time worker.
Because UPS uses so many parttimers, in 1997 they called a
strike against UPS demanding more full time positions. UPS
has been slow to create these positions because UPS fears
these jobs will force higher wages and force an inflation of
UPS's prices. UPS has used these involunta1y part-timers to
prevent price hikes, and UPS is not alone in doing this. The
number of workers who accept part time jobs, but would like
full time jobs has been steadily increasing over the past thirty
years. Many workers are choosing to work at a lower wage
with lower benefits at a part time job because they prefer that
situation to not working at all. This lowers unemployment, but
does not cause the type of low unemployment associated with
inflation. This study concluded that holding unemployment
approximately constant, the number of involuntary part time
: workers is inversely proportional to the inflation rate. Thus,
part-time workers are one factor shifting the Phillips curve
leftward in the 1990's.
A MICROCOSMIC STUDY OF INvESTMENTS IN HIGHER
EDUCATION: A STUDENT'S PERsPECTIVE

Corey Hanson, Hamline University, 1536 Hewitt Avenue, St.
Paul, Minnesota 55104
Is the decision to pursue higher education a good financial
choice? My research project examines how good an
investment in higher education has been during the past few
years. Methods of analyzation include lifetime earnings
models, internal rate of return calculations, and net present
value calculations. These methods determine the returns to
investments in education, provide insight into which degree
levels are the optimal levels of education, and illustrate recent
educational investment trends. Associate, Bachelor's, Master's,
Doctorate, and Professional degree levels are all analyzed in
the study. A major finding of the paper was that the return to
education for the year 1996 was very high, particularly for a
professional degree. Further research will entail a comparative
analysis on rates of returns for the twelve-year period (1985 to
1996). This analysis will help determine whether the choice to
attend an institution of higher education is a good financial
decision.
AccuMUIATION OF NITROGEN BY LEGUME COVER CROPS
INTERSEEDED IN MAizE

Joleen M. Hanson', A. Olness', D. Lopez', 'University of
Minnesota, Morris, MN 56267, 'USDA-ARS, Morris, MN 56267
Nitrogen (N) is an essential nutrient in the production of crops.
While legumes symbiotically fix N. this fixation is variable due
to fluctuations in sunlight and the amount of inorganic N in
the soil. Research was initiated to determine the amount of N
accumulation by legumes interseeded in maize (Zea mays L.).
Four replicates were established at four field sites with a total
of 120 plots. Each plot contained eight rows, a row spacing of
0.75 m, and a length of 15 m. Four legumes were tested: hairy
vetch (Vicia villosa L.), white clover (Trifolium repensL.), nitro
alfalfa (Medicago saliva L. cv Nitro), and lupin (Lupinus albus
L. cv Tifblu). At maize flowering, legume seeds were planted
by hand and tilled into the soil to a depth of about 1 cm. Maize
growth was removed above the ear at the R-4 growth stage in
order to increase light received by legumes. Maize was
harvested at maturity, and legume harvest followed about a
month later. Yields of hairy vetch ranged from 1,424.0 kg/ha
to 4,693.0 kg/ha with a mean of 2,580.3 kg/ha fresh weight.
Yields of nitro alfalfa ranged from 900.0 kg/ha to 3,171.0 kg/ha
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with a mean of 1,789.3 kg/ha fresh weight. Lupin and white
clover germinated and died. Nitrogen uptake by
hairyvetchaveraged 21.2±. 13.4kgN/ha while nitro alfalfa
averaged 18.1 ±. 10.1 kgN/ha. Interseeded legumes can
accumulate N and serve as a buffer to environmental losses.
NOREPINEPHRINE CAUSES AN INCREASE IN HGF
CONCENTRATION IN MRC5 MEDIA

Steve Harrold, University of St. Tbomas, 2115 Summit Ave., St.
Paul, MN 55105
Hepatocyte growth factor (HGF) is a cytokine that exhibits a
wide variety of functions in both normal and neoplastic cells.
These functions include mitogenesis, morphogenesis, and
motogenesis. HGF is a factor in development, angiogenesis,
metastasis, tissue regeneration, and wound healing.
Norepinephrine is a "fight or flight" hormone that is known to
be secreted in response to tissue damage. This study has
shown that treatment of MRC5 human embryo fibroblast cells
with norepinephrine causes an increase in total concentration
of HGF in MRC5 media, thus eliciting a possible paracrine
model for wound healing. Further studies with MRC5 cells
using norepinephrine in conjunction with antagonists for
specific receptors will identify what class of receptor
norepinephrine employs in eliciting this increase in HGF
production.

THE

EFFECT OF VARYING LEvEL'i OF PHOTOSYNTHETICALLY
ACTIVE RADIATION ON THE GROWTH AND N-FIXATION OF
VETCH, VICIA SAT/VA L.

Benjamin M. Hause', A. Olness', and M. Kuchenreuther',
University of MN-Morris13, Morris MN 56267 and USDA-ARS',
Manis, MN
Intercropping techniques are potentially a means whereby the
total protein production and nitrogen use efficiency of an
agronomic system can be increased. Many factors influence
the success of the two intercropped species, including light
interception. This experiment seeks to determine the effect of
light as an energy limitation on biomass production of wheat
and vetch and N-fixation of vetch. Wheat and vetch were
grown in a greenhouse under varying degrees of shading,
developed with commercial shadecloth (0 to 50% at about 10%
intervals). Pots were treated before planting with
dicyandiamide to prevent nitrification. All pots received 2.82
mg of N' 5 as (' 5NH 4)'SO 4 • In addition, wheat pots each received
80.3 mg of N as (NH4)'SO 4 and vetch pots each received 8.03
mg of N as (NHYSO 4 • Vetch was innoculated with Rhizobium
leguminosarum before planting. Plants were harvested
periodically and dry weights were regressed against time to
estimate relative growth rates.
Early growth rates (mg/planVday) increased with light
intensity (Fe) for both wheat (y=6.50+.00281x [r'=0.825]) and
vetch (y=-0.863+.00226x [r'=0.549]). The coefficient of light
intensity, while similar for both species, may reflect the
transfer of photosynthetate to the symbiont, Rhizobium, in
vetch. Light use efficiency for N accumulation (mg
N/planT/Fc) was similar for wheat (y=l.21 +2.61e-4x
[r'=0.399); 32 days after planting (dap), and y=3.45+2.04e-4x
[r'=0.148); 46 dap) and vetch (y=0.199+1.45e-4x [r'=0.306); 32
dap, and y=0.186+2.72e-4x [r'=0.739); 46 dap). When light is
limiting, growth rates show similar responses to increased light
intensity.
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THE ROLE OF PIIOSPHOINOSITIDE 3-KINASE IN IIEPATOCYTE
DNA REPLICATION STIMULATED BY NoREPINEPHRINE

Sarah Hope1; University of Saint Thomas, 2115 Summit Ave.,
St. Paul, MN 55115
Norepinephrine has been well documented as a stimulant of
DNA synthesis in hepatocytes. However, norepinephrine's
method of stimulating cells remains a mystery. The purpose of
this study was to determine if PI3 kinase is a mediator of
norepinephrine activation. To answer this question, we
examined the effects of varying concentrations of wortmannin,
a known PI3 kinase inhibitor on norepinephrine-stimulated
DNA synthesis in freshly isolated hepatocytes from female
Fisher 344 rats. In order to determine the amount of DNA
synthesized we monitored 5-Bromo-2' deoxyuridine
incorporation and calculated nuclear labeling indices. Our
data showed a significant decrease of DNA synthesis in the
hepatocytes exposed to wortmannin, thereby suggesting that
PI3 kinase activity is involved in norepinephr-ne's signaling
pathway. PI3 kinase assays may provide further evidence in
support of this conclusion.
SPECIFYING AN AsYMMETRIC SURFACE TOPOLOGY FOR LIGHT
DIFFUSION

Jon R. Hunter and William J. Riller, Hamline University, 1536
Hewitt Ave., St. Paul MN, 55104-1284
Much like a camera lens gathers light and projects it onto a
controlled area, there are many applications that need to take
light from a source and spread it to a specific pattern. The goal
of our research project was to design a computer program to
design and evaluate an optical element that could map
fractions of incoming light into a desired far field pattern. The
program generates the necessary shape by using an iterative
cutting procedure with data based on the desired light pattern.
After the basic shape has been produced one can implement
a smoothing procedure (to improve the appearance), and
evaluate the expected light projection. Accuracy and optical
smoothness are both important factors in determining the
quality of the prism.
CONGESTION CONTROL IN COMPUTER NE1WORKS

Fl01in Jbrani, Macalester College, 1600 Grand Avenue, St.
Paul, MN 55105
In this research project we have examined the complex
problem of how to implement congestion control in computer
networks. We have focused our study on the TCP/IP Slow Start
Algorithm which is the congestion control algorithm currently
in use in the Internet.
We have implemented a network simulator using discrete
event simulation, and customized it to model the behavior of
the TCP/IP Slow Start Algorithm. The simulator was used as an
experimental tool to study the performance of the Slow Start
Algorithm, and to examine how to best parametrize the
algorithm to enhance the performance for three specific
conditions: 1) when the traffic pattern in the network is steady,
2) when the traffic pattern in the network is bursty, and 3)
when the traffic pattern in the network can be predicted.
From our experiments, we found that the throughput of a
computer network which uses the Slow Start Algorithm can be
increased 35-60% in average compared to the same network
which does not use the Slow Start Algorithm. Furthermore, for
the three specific conditions from above, we found that an
optimally parametrized Slow Start Algorithm facilitates an
increased of 15-30% in average in network throughput
compared to the Slow Start Algorithm currently in use.
Because of the rapid growth in use of the Internet, congestion
control algorithms are becoming critically important in
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network management. This research project will help in
optimizing the behavior of the Slow Start Algorithm.
THE CRowouCK LAKE GROUP KENoRA, ONTARIO: A
POSSIBLE 'flwTE?

Matthew M. Johnson Geology Discipline, University of
Minnesota, Morris, Morris MN 56267
The Crowduck Lake Group is a sequence of ancient rocks
(Archean ? age) exposed near Kenora, Ontario, which include
a poorly sorted conglomerate. Smith (1988) suggested that the
Crowduck Lake Group may be a debris flow deposit, however
it's age and geographic location suggest that it maybe a
correlative of the "Gowganda tillites" (polymictic
conglomerates deposited during the Gowganda glaciation 1.8
billion years ago). The goal of this study is to determine if the
Crowduck Lake Group is glacial in origin.
Extensive research has been done on the deposits of the
Gowganda Glaciation (Summarized by Young 1969, 1973).
Outcrops of the Gowganda are located in Chibougamau,
Quebec, Wyoming, and Northern Michigan. Young(1969)
suggested that elsewhere in Canada there are polymictic
conglomerates which on detailed analysis may well turn out to
be tillites. For this study an outcrop at the type locality of the
Crowduck Lake Group was described and sampled. Samples
were analyzed for sedimentary structures, class provenance
and shape, and matrix geochemistry. Several possible origins
of the Crowduck Lake Group can be suggested including:
glacial tillite, turbidite/debris flow and basal conglomerate.
Although the setting and age of the Crowduck Lake Group
make a glacial origin attractive, evidence is not conclusive.
Additional analysis are underway.
AN ExPERIMENTAL APPROACH TO HEAT TRANSFER THROUGH
POROUS MEDIA

Matthew Kelm, Daniel Wolters, Derrick Head, Gordon
McIntosh Division of Science and Math, University of
Minnesota-Morris 600 E 4th St. Morris, MN 56267
The purpose of these experiments was to determine the heat
transfer through porous media. The media consisted of
uniform spherical soda lime glass beads. Trials were carried
out with beads of various diameters. In order to apply
simplified mathematics, we tried to create a one dimensional
heat transfer. The media were put into a freezer set at -20 °C
in order to create a temperature gradient. A temperature
probe, with temperature sensors spaced at one centimeter
intervals, was inserted into the media, and temperature versus
time and depth was measured. Experimental results will be
presented and compared to theoretical predictions.
THE CORRELATION BElWEEN MICROANEURYSMSAND
INTERSTITIAL FIBROSIS IN THE HYPERTENSIVE DIABETIC RAT
HEART

Wendy Klopf, Winona State University, Johnson St .. & Sanborn
St., Winona, MN 55987
Previous studies concerning the cardiomyopathy of diabetic
hypertensive rats have suggested that there may be a
relationship between the number of microaneurysms and the
amount of interstitial fibrosis within the myocardium. To
further examine that relationship, further studies were
performed to ascertain whether or not the formation of
microaneurysms and interstitial fibrosis might be correlated.
Diabetes mellitus and hypertension were induced in the
experimental group of Sprague-Dawley rats, while no
physiological changes were induced in the control group.
Diabetes mellitus was induced using 55mg/kg of alloxan
monohydrate. The right renal artery of the experimental rats
was banded to induce hypertension. The disease state was
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allowed to progress for 23 weeks, during which time the
weight and plasma glucose levels were monitored. Before
sacrificing the animals, latex was perfused into the heart to
allow for later visualization of the microvasculature. After
sacrificing the animals, the hearts were removed, fixed and
prepared for both sectioning and light illumination. Finally, the
number of microaneurysms were quantified and compared to
the amount of interstitial fibrosis found within selected areas
of the myocardium.
GIFfED WOMEN: A CULTURE OF SUPP.ORT AND
ENCOURAGEMENT

Amy j. Kodet, St. Cloud State University, 720 4th Ave. S., St.
Cloud, MN 56301-4498
In order to reach the same levels of career eminence and life
satisfaction as gifted men, gifted women must develop within
a culture where their intelligence and talents are valued.
Crucial aspects to focus on in this type of culture include the
institution of education, the influence of parents and mentors,
friendships, and romantic relationships. An educational system
which provides a challenging curriculum and opportunities for
leadership is the foundation for a rewarding experience as a
gifted woman. With guidance from parents and mentors, a
gifted female's talents will flourish. Friendships with other
gifted women can offer acceptance and validation, taking the
shape of colleagues, social friends, or life partners. Finally, the
culture of romance can be a stifling pressure, but with
knowledge and strength, a gifted woman can learn to integrate
romantic relationships without losing sight of her goals. Past
research on gifted women conducted by Kerr, Reis, and others
furnishes evidence for the importance of these components of
a supportive culture for gifted women.
WATER ACTIVITY AND THE HYDROPHOBIC EFFECT IN
MICELLE FORMATION FROM J>HOSPHATIDYLCHOLINE VESICLES
AND DETERGENTS: A STIJDY OF THE IMPACT OF SooruM
CHLORIDE, SUCROSE, AND UREA ON WATER STRUCTURE AND
FuNCTION
.

Gwendolyn Kuehl, Department of Biological Sciences, St. Olaf
College, Northfield, MN. 55057
The transition of vesicles to micelles was studied using egg
phosphatidylcholine vesicles to which detergents were added.
Detergents of different structures were used including; octyl
glucoside, decyl maltoside, and dodecyl maltoside. The
vesicle-to-micelle transition was studied in different buffers
with 0-2 mM sodium chloride, sucrose, or urea. We used both
light scattering and fluorescent probes to study the
lipid-detergent complexes
in
these
buffers.
The
vesicle-to-micelle transition process was fundamentally the
same in each solute, however, the detergent-to-lipid ratio
required for micelle formation shifted. Detergent partitioning
into the bilayer of the vesicles was affected by both the
structure of the detergent molecules and the solubility of
detergent in each buffer. The length of the tail of each
detergent molecule was studied in relation to the formation of
the micelles in different buffers. Sucrose and sodium chloride
decreased the solubility of the detergents, whereas, urea
increased the solubility. We found that sucrose altered the
headgroup packing and increased partitioning of the detergent
molecules into the EPC vesicles. Urea increased the solubility
of the acyl chains and decreased the partitioning of the
detergent molecules into the vesicle bilayer. An increase in
acyl chain length was found to enhance these effects as seen
using each of the detergent molecules.
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NONDESTRUCTIVE EVALUATION OF COMPOSITE MATERIALS
USING Am-COUPLED ULTRASONICS

Amy L. Kuester, T.A.K. Pillai, Department of Physics, University
of Wisconsin - Lacrosse, Lacrosse, W754601
An air-coupled ultrasonic Nondestructive Evaluation (NDE)
system has been set up to evaluate advanced composite
materials. The system uses a pair of focused, matched
air-coupled (non-contact) piezoelectric transducers with a
central frequency of 0.4 MHz. The transducers are mounted on
a traditional X-Y, C-scan system, controlled by a host
computer. Using this system a C-scan image of the test sample
can be built up with a 0.03 inch step size. Since the peaks of
through-transmitted acoustic waves, are used to build and
color code the image, defects in the sample appear as different
colors on the image. Since the coupling medium is ambient air,
this is a truly noncontact method, and contributes no damage
to the test sample. Our preliminary results, which are
presented here, show great promise for utilizing air-coupled
ultrasonics as a practical NDE method.
THE ROLE OF GREAT EGRET PARENTS AND OFFSPRING IN
FOOD RATIONING TO NESTLINGS

Krista Larson, Hamline University, 1536 Hewitt Ave., St. Paul,
MN55104
In certain bird species, brood reduction is a result of
competition between siblings, where the mortality rate is
greater for younger than older siblings. Specifically, in
pelicans, cormorants, and herons, junior offspring receive less
food than do the senior offspring. Either the parents attempt
to give the younger and older siblings equal amounts of food,
or the parents attempt to give more food to the older siblings.
To determine if the first-hatched nestlings of great egrets
(Casmerodius albus) are preferentially fed by their parents, the
feeding pattern of chicks in each nest was observed and
scored for three days. The first and third days the chicks were
untethered, and the second day they were tethered to
opposite corners of the nest. The senior chicks received more
total food, a higher average amount of food per feed, and food
earlier in each feed than did junior chicks on the untethered
days, with no difference on the tethered days. Parents
delivered smaller and fewer boluses, and less total food to the
chicks on the tethered days than on the untethered days.
These results indicate that parents do not preferentially feed
their chicks, and is consistent with previous research showing
that senior chicks receive more food than do juniors.
However, this study found that parents treat their chicks
differently when tethered.
USING ANTISENSE OLIGODEOXYNUCLEOTIDES TO DECREASE
NA• - ff• ANTIPORTER ACTIVITY IN NEONATAL CARDIAC
VENTRICULAR MYOCYTES.

Shelby L. Lewis, Chnstina E. Broadwell, Amy M. Grimes, Laum
V. Nustad, and Mark A. Wallert, Department of Biology,
Moorhead State University, Moorhead, Minnesota 56563
The Na· - H· antiporter has been demonstrated to play a key
role in the regulation of intracellular pH in cardiac ventricular
muscle cells. The antiporter is a Na· -dependent,
amiloride-sensitive, proton extrusion mechanism which is
activated by an increase in intracellular H• concentration. An
antisense oligodeoxynucleotide based on the initial coding
sequence of the NHE-1 isoform of the Na· - H' antiporter was
used to study the effects of decreasing expression of this
protein on pH regulation in neonatal cardiac ventricular
myocytes. Ventricular myocytes from 1-5 day old rat pups
were maintained in culture for 24 to 36 hours prior to
treatment with lipofectin and antisense oligodeoxynucleotide.
Cultured cells were treated with 20 µg/ml lipofectin and 0.2
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µmol/liter antisense oligodeoxynucleotide for 8 hours.
Antisense treatment had no impact on Na· - tt• antiporter
activity in the initial 24 hours following transfection. Na· - tt·
Antiporter activity measured at 48 and 72 hours following
transfection showed a marked decrease in the rate of recovery
from an intracellular acid load as compared to lipofectin and
untreated controls demonstrating a reduced expression of the
Na• - tt• anti porter.
DEVELOPMENT OF A GLACIAL CHRONOLOGY USING
WEATHERING RIND TmCKNESS, SAWATCH RANGE,
COLORADO.

Heidi Lindgren, Geology Discipline, Univ. ofMinnesota, Manis,
Moms, MN 56267
Well-preserved moraine and outwashterrace sequences
document two Pleistocene glaciations in the southern Sawatch
Range, Colorado. Absolute age dating of the associated glacial
deposits has been problematic; therefore, relative-dating
criteria have been used to distinguish between deposits of
different ages. Weathering rinds (an outer crust or layer, on a
pebble, formed by weathering) provide quantifiable
relative-dating criteria for both age assignment and for
correlation of deposits of similar age. Furthermore, rind
"growth curves" can be calibrated with known ages to yield
absolute ages of deposits.
In the · southern Sawatch Range, dioritic and andesitic
lithologies are reliable rock types for weathering rind analysis.
Dioritic rind thickness on clasts in older moraines average
approximately 0.98 mm and in younger moraines
approximately 0.47 mm. Similar rind thicknesses are observed
in andesitic lithologies. These results are consistent with other
weathering rind analyses in the Rocky Mountain region.
Weathering rind data suggest that moraines in the Trail Creek
area, previously thought to be composed solely of younger till,
consist of tills of two distinct ages.
SEQUENCE OF CARBAMOLY-PHOSPHATE SYNTHETASE I
(CPSASEI) cDNA AND EFFECT OF EXPOSURE TO AIR ON
EXPRESSION OF CPSASE I ACTIVITY AND MR.NA IN XENOPUS
LAEVUS

Lindley, Tim E., and Anderson, P.M., Dept. ofBiochemistry and
Molecular Biology, School of Medicine, Univ. of
Minnesota-Duluth, Duluth, MN 55812.
Xenopus laevis is an aquatic toad. It has been reported that the
urea cycle enzymes in liver are induced several fold when
exposed to air for long periods of time. These studies were
initiated to confirm and extend these observations by
sequencing the cDNA for the urea cycle-related ammonia- and
acetylglutamate-dependent CPSase I, which catalyzes the first
step of the urea cycle, and to use probes based on this
sequence to measure the expression of CPSase I mRNA by
ribonuclease protection assays (RPAs). The sequence of
CPSase I from mammalian species (rat, human) has a serine
residue where the cysteine residue required for
glutamine-dependent activity of all glutamine-dependent
CPSases (II and III) is located. The ammonia-dependent frog
(Rana catesbeina) CPSase I, however, has .a cysteine residue
in this position, indicating that residues other than this cysteine
are required for glutamine-dependent activity. Surprisingly,
unlike the frog CPSase I and like the mammalian CPSases I, X
laevis CPSase I has a serine rather than a cysteine in this
position. Like other acetylglutamate-dependent CPSases
(CPSases I and III), the two conserved cysteine residues
unique to acetylglutamate-dependent CPSases are present. The
apparent Km for ATP decreases with increasing
acetylglutamate concentration. RPAs and enzyme activity
assays are in progress to determine the effect of long term air
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exposure to mRNA and CPSase I activity levels. Supported by
grant IBN-9417748 from the National Science Foundation, the
NSF Research Experience for Undergraduates program, and
UROP.
DETERMINING THE EFFECT OF NUCLEAR PLOIDY ON
Rfil>RODUCITVE SUCCESS IN TETRAHYMENA THERMOPHILA

Vui Mai; Saint Olaf College, 1500 St. Olaf Ave., Northfield, MN
55057
Tetrahymena thermophila, a freshwater unicellular ciliate, is
capable of sexual reproduction through a process called
conjugation. Some cell lines are more successful at
conjugation than the others. We investigated the relationship
of micronuclear ploidy on conjugal success by mating cells of
abnormal numbers of chromosomes to a normal diploid
partner. The results indicated that micronuclear behavior
during and after meiosis appeared normal despite the loss of
one, two and even three of the five pairs of chromosomes.
Curiously, cells with multiple copies of a single chromosome
in their micronuclei behave normally. We discuss a model in
which successful post-meiotic micronuclear behavior depends
on the numbers of kinetochores rather than chromosome
constitution.
INvESTIGATING A TROPICAL FISH DISEASE

Edward H. Marchan, Hamline University, 1536 Hewitt
Avenue, St. Paul, MN 55104-1284
The impetus for this inquiry came from a concern for the
health of my captive-bred ornamental fish. The fish belong to
the Cichlidae family and originate from Lake Malawi in
equatorial Africa. Under certain conditions these Cichlids
become inactive, stop eating, and exhibit abdominal distention. Death soon follows. The disease is mysterious because
certain genera appear to be more susceptible and it strikes
animals kept in a clean environment and fed a proper diet.
Two groups of fish were placed in separate 200-liter tanks.
The first group was Pseudotropheus sp., a more susceptible
genus. These fish are territorial and aggressive. The second
group was Scianochromis ahli. These fish are also aggressive
but loosely territorial. The fish were observed over an
eight-month period. Within the first month some of the
Pseudotropheus sp. bloated and died. The second tank had
deaths relating to combat, but no fish became bloated. Dead
and dying fish were sectioned for tissue samples and isolation
of any potential pathogen. Pure cultures of a known fish
pathogen, Aeromonas sp., were isolated. Live healthy fish
were inoculated with this microorganism to prove its
pathogenicity. If Aeromonas sp. is a common resident of
freshwater environments why were not all of the fish affected?
It appears that another factor was implicated and further
research may point to the immune system of these attractive
fish.
ENHANCEMENT OF THE DEOSION
NITROGEN FERTILIZER NEEDS

AID FOR PREDICTING

Neil Mattson,., Alan Olness2, Dian Lopez', Colin Sweeney,
Jason Cordes', and WB. Voorhees'; 1 UMM, Moms, MN 56267;
2
USDA-ARS, Moms, MN 56267; 3 U of M Twin Cities; 4 MTS
Systems Co,p. Eden Prai1ie, MN 55344.
Agricultural N use efficiency ranges from about 30% to 70% of
each annual application. Improved N use efficiencies would
improve profitability and reduce risk of environmental
pollution. The purpose of this work was to incorporate 1) an
improved bulk density subroutine into a N fertilizer decision
aid, 2) an improved temperature routine and 3) test these
changes against observed changes of soil NO 3--N for 6 sites in
Pope County, and 8 no tillage (NT) and 8 conventional tillage
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(CT) sites in Rock County. For the Pope County sites, the mean
observed change of NO 3--N was -2.07 ± 0.55 ug g·' (=&.oil N
[2.31 ug g·'] - fertilizer applied [4.38 ug g'D, while the mean
predicted ~NO 3--N was 17.69 ± 4.72 ug g·' using the old bulk
density and soil temperature functions and 8.08 ± 0.99 ug g·'
using the new functions. For the Rock County sites, the mean
observed ~O3--N was -0.07 ± 2.13 ug g·' (=~soil N [5.93 ug
g· 1] - fertilizer applied [6.00 ug g· 1]) (NT) and -0.71 ± 0.90 ug g
' (=~soil N [5.29 ug g·'] - fertilizer applied [6.00 ug g'l) (CT),
while the mean predicted ~NO 3--N was 2.02 ± 1.86 ug g·1 (NT)
and 3.22 ± 2.69 ug g' (CT) using the old functions and 2.09 ±
2.05 ug g' (NT) and 3.19 ± 2.26 ug go (CT) using the new
functions. Changes made to the soil temperature, and bulk
density functions generally enhanced the ability of the
decision aid to predict changes in soil NO 3--N.
THE CLOSING OF THE GENDER GAP: GENDER EQUAUTY IN
THE WORKFORCE

Carrie Meline, Winona State University, Winona, MN 55987
I analyzed three datasets for the Undergraduate Research
Competition for the purpose of examining potential changes
in gender equality regarding income and career opportunities
in the 1970s versus the 1990s. Another purpose for this study
was to explore a possible change in the attitudes toward
women in the workforce during a specified time period.
In order to compare career opportunities between genders, I
performed a correspondence analysis taking into account the
factors industry and occupation. Next, I formed a multiple
regression model to address income equality between
genders.
In addressing attitudes toward women in the workforce and
possible changes in attitude due to racial differences, I used
repeated-measures MANOVA. Furthermore, I attempted to
classify the race of an individual based on the information
given using a linear discriminant analysis and a classification
tree for race.
Based on this study, I concluded that there is not gender
equality regarding career opportunities or income. There is,
however, a trend toward gender equality in career
opportunities when only considering the factor occupation, as
-well as a movement toward income equality between genders.
In addition, I concluded that attitudes have become more
favorable toward women in the workforce and that although
different racial groups have different attitudes toward women
in the workforce, racial classification cannot be concluded
based on the information given.
YOUTH REsPONSES TO POLITICAL MESSAGES: COMPARISONS
BETWEEN CAUCASIANS AND CmCANo/LATINOS

Beatriz Menanteau, University of Minnesota -Twin Cities, 115
Johnston Hall, 101 Pleasant St. S.E., Minneapolis, MN 554455
Youth participation in political and social issues is very
important in any society. Often the motivational factors that
move youth to participate are unknown, and whether certain
factors are applicable across racial differences remains to be
studied. Past research examining political and social
participation among youth and their responses to motivational
messages are often limited, omitting most minority groups.
The purpose of this study was to determine whether previous
findings of a study with Rock the Vote and the University of
Minnesota's Center for the Study of Political Psychology could
be generalized across racial boundaries. The instrument
consisted of surveys containing manipulated politically
motivational messages which advocate political and social
involvement based on two sets of variables: Responsibility to
Community versus Personal Investment and Positive versus
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Negative Consequences of participating or not participating.
Expanding upon the previous study's use of a primarily
Caucasian sample, the surveys were randomly distributed to a
Chicano/Latino youth sample as well as to a Caucasian youth
sample. I then examined whether the same responses to these
motivational messages were found comparing the
Chicano/Latino and Caucasian sample groups. Significant
differences were found in response patterns to the messages.
Therefore, the same political messages may not motivate
youth across racial/cultural boundaries and there may be a
need to expand our messages to ensure overall youth
· participation. The question for research now being conducted
is whether these differences could be due to a collectivist
versus individualist cultural value dichotomy between the two
sample groups.
DISSEMINATION OF FORECAST INFORMATION FOR THE

1997-98 EL NINO EVENT
Miles Mercer, Geology Department,
Nonhfield, Minnesota 55057

Carleton

College,

Because of El Nino related climatic impacts around the world,
scientists have been interested in predicting when the onset of
an El Nino event will occur. In 1997, the development of a
strong El Nino gave forecasters another chance to test their
predictive techniques. While forecasters worked with models
and observations of El Nino, they also disseminated forecast
information. This study investigates when and what forecasters
knew about the current El Nino and through which channels
they communicated predictive information about the onset of
the event to the United States media and thus a wider
proportion of the general public. From a search of government
climate publications, media articles, and press releases, I have
constructed a chronology of the dissemination of forecast
information in the United States. This chronology shows that
press releases catalyzed more rapid and greater amounts of
media attention to El Nino compared to the government
climate publications. These press releases were only issued
after observations in the Pacific confirmed model predictions
which had been calling for a 1997 event. Despite some claims
made in hindsight of predicting the event, this delay to issue
press releases long after model predictions shows that
forecasters do not yet fully trust their models. Because of this
lack of confidence, as well as conflicting model results and the
possibility of incorrect or misinterpreted forecasts, predicting
El Nino remains a complicated and sometimes precarious
business.
ISOLATION AND CHARACTERIZATION OF ACTIVE COMPOUNDS
FROM MALLOTUS CHRYSOCARPUS PAMPAN AGAINST HERPES

SIMPLEX Vmus TYPE 1 IN V1rno
M-CL. Nguyen', R.Caple', M.R. Karim', ]. Lager', H.D. Luu3,
Depanment of Chemistry', Deparlment of Biology', University
of Minnesota-Duluth, Duluth, MN., Institute of Chemistry,
Hanoi, Vietnam
It was reported that Mallotus Chrysocarpus Pampan (MCP) has
anti HIV activity. Dry leaf extract was prepared by using
methyl alcohol. 1.5 grams of MCP extract was added to 100 ml
of distilled deionized boiling water, stirred for ten minutes at
80 degrees Celsius, cooled, and centrifuged at 300 rpm for ten
minutes. The supernatant was filtered twice aseptically using
0.45 micrometer and 0.2 micrometer pore size acrodiscs
respectively. A 0.5 ml filtrate each used for cytotoxicity and
antiherpes activity using Human Epithelial cells. The water
extract was found to be noncytotoxic and showed complete
protection against HSV-1 infection. Moreover, when this
extract was subjected to Thin Layer (TLC) and Column
Chromatography (CC) using 5:2 hexane and ethyl acetate lead
to the separation of two components. These two components
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were further identified by Infrared (JR) and Nuclear Magnetic
Resonance (NMR), found to be phenanthrene carboxylic acid
(PCA) and heptacosane (HC).
Further work is in progress to evaluate the bioactivity of PCA
and HC separately and in combination against HSV-1 infection.
Do You HAVE TO BE 'CRAZY' FOR ATTENTION AND
CREATIVIIT TO BE RELATED?

Curt Nordgaard, Dileimy Martinez, Jamie Edwards, Leslie A.
Valdes St. Cloud State University, 720 4th Ave. South, St. Cloud,
MN56301
Creativity varies among people and within a single individual
under different circumstances. Many studies of individual
differences on creativity have focused on psychiatric
populations. Often times psychiatric populations are more
creative than normal populations. Likewise psychiatric
populations differ from normal populations in terms of
attentional skills. Within psychiatric populations measures of
creativity tend to be related to performance on selective
attention tasks. The current investigation extends this
examination into a normal population. Forty undergraduates
were individually administered measures of creativity and
attention. Attention was measured with two tasks. For one of
the tasks, students identified the orientation of predetermined
line from the two lines presented. In the other task they
indicated when the offset of a line among several other lines
occurred. Creativity was measured by administering the
Torrance Tests of Creative Thinking (TTCT). In this task
students elaborated on ambiguous figures with drawings and
written descriptions. In this study attentional performance was
related to creativity. There are several theories of creativity and
how attentional skills are related to creativity. Implications of
the current results for these theories are discussed as well as
implications for increasing one'screativity skills.
INFLUENCE OF POPUIATION SIZE AND FLORAL TRAITS ON
POLI.lNATOR VISITATION AND SEED SET IN RUDBECKIA HIRTA
(BIACK-EYED SUSAN), A PRAIRIE SPECIES

Christy Olson and Diane Byers, Department of Ecology,
Evolution & Behavior, 1987 Upper Buford Circle, University of
Minnesota, St. Paul MN 55108
Because prairies are becoming increasingly fragmented from
human land use, population size may be a significant factor in
the ability of plants to reproduce to maintain populations.
Sporophytic self-incompatible species, such as Rudbeckia
hirta (Black-eyed Susan), are dependent upon pollinator
activity for successful receipt of outcross pollen. Additionally,
variation in floral traits and population size have been shown
to influence pollinator activity. This study attempted to test the
following two hypotheses: 1) Pollinators prefer certain floral
phenotypes, and this preference influences seed set; 2) Low
S-allele diversity in small populations and/or decreased
pollinator visitation to small populations causes decreased
seed set. In 1997 field studies at Cedar Creek Natural History
Area, MN, I quantified pollinator activity to R. hirta flowers in
a large population to determine if pollinators prefer certain
phenotypes. I collected seed and recorded floral traits from
550 individuals in 16 populations, which ranged in size from
three to more than four thousand reproducing individuals, and
seeds were germinated to determine viability. Principal
components and multiple regression analyses will be used to
determine the effect of population size and floral traits on seed
set and pollinator visitation. If smaller populations have lower
seed set than large populations, small populations may be at
risk for local extinction. The results of this study could provide
support for efforts to conserve the remaining fragments of
native prairie land.
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DISTRIBUTION OF THE VESICUIAR ACETYLCHOLINE
TRANSPORTER INHIBITOR (±)-3' -[' 25l]IBVM IN THE RAT

BRAIN
Oludolapo Christy Ogunjemilusi, University of Minnesota,
Depa11ment of Radiology, P.O. Box 292 UMHC, 420 Delaware
St. S.E., Minneapolis, MN 55455.
This study evaluated the newly developed radioligand
3'-iodobenzovesamicol [(±)-3'-[ 125I]IBVM ) as a potential
diagnostic agent for the cholinergic lesion in Alzheimer's
disease. Male Wistar rats (250-300g) were injected
intravenously with ((±)-3'-[' 25I]IBVM (lOµCi), and sacrificed at
5, 30, 60, 120 minutes postinjection. The brains were
harvested, dissected and regions of interest were counted in a
gamma counter. High density of cholinergic innerva~ion is
known to exist in the striatum relative to the cortex.
(±)-3'-( 125I]IBVM levels in the cortex and cerebellum were 1.6to 2.2-fold lower than those in the striatum. This suggests that
(±)-3'-[ 125I]IBVM is suitable for mapping cholinergic density in
the mammalian brain.
RECOMBINANT HUMAN FERROCHEIATASE: STRUCTURAL
STUDIES USING RADIATION INACTIVATION ANALYSIS.

Ephrem Olweny, Biology Department, Macalester College. 1600
Grand Avenue, St. Paul, MN 55105.
Erythropoietic protoporphyria (EPP) is a disease of porphyrin
metabolism affecting humans and cattle that results in the
excessive accumulation of protoporphyrin in erythrocytes and
plasma, and elevated excretion in feces. It results from a
genetic 9efect in the enzyme ferrochelatase (home
synthetase), which catalyzes the final step in heme
biosynthesis, namely the insertion of ferrous iron into the
protoporphyrin ring. Studies with bovine ferrochelatase have
suggested that the enzyme is functional as a dimer in its
membrane environment, but certain other studies have
indicated that the same may not apply for human subjects. In
our study we use radiation inactivation analysis to elucidate
the functional size of recombinant human ferrochelatase. The
technique allows for analysis of the enzyme without
necessitating purification from its membrane environment.
Preliminary data suggests that there is a difference in
functional size between the soluble and membrane bound
forms in the recombinant system. Enzyme kinetic studies have
also been initiated, with the goal of understanding the mode
of action for this enzyme. Ultimately, we hope to obtain a full
understanding of the structural and functional nature of
ferrochelatase, so as to provide groundwork for the
development of a treatment for EPP.
STUDY OF THE STRUCTURAL PROPERTIES OF RECOMBINANT
HUMAN FERROCHEIATASE

Maria G. Papaleontiou, Macalester College, 1600 Grand Ave.,
St. Paul, MN 55105
Ferrochelatase is the terminal enzyme of the heme
biosynthetic pathway. In eukaryotic aerobic organisms it is an
integral protein of the inner mitochondrial membrane. It
catalyzes the chelation of ferrous iron into the ring of
protoporphyrin IX resulting in the production of heme. Heme
is an important biological molecule since it serves as a
prosthetic group in many protein complexes, such as
hemoglobin, myoglobin and cytochromes. Several structural
studies, including gel filtration chromatography and radiation
inactivation, have been done on ferrochelatase for the
determination of its properties and activity. This project
focuses on: (1) the co-expression of the wild-type and mutant
ferrochelatase genes through the construction of a
recombinant expression vector and (2) the use of fluorescence
anisotropy in the study of the dynamics of the protein. The
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construction of the recombinant expression vector involving
the modification of the plasmid pHDTF20, which contains the
normal human ferrochelatase gene: viz. the insertion into the
plasmid of a gene for kanamycin resistance and the removal
of a pre-existing gene for ampicillin resistance was attempted.
Since ferrochelatase contains tryptophan ·residues, it is
possible to use fluorescence anisotropy to study its structural
properties. The use of fluorescence anisotropy which
measures fluorophore and therefore protein rotation, will
specifically help in the determination of the spatial
macrostructure and solution behavior of the native protein by
analyzing its rotational mobility. Preliminary studies performed
using BSA in different glycerol concentrations have confirmed
the relationship between fluorescence anisotropy and the
viscosity of the medium.
THE EFFECT OF EL NINO ON UPPER MIDWEST STORM
PosmoNs

John A. Pierce, St. Cloud State University, St. Cloud, MN 56301
This paper compares the location of surface low pressure
systems for El Nino and non El Nino years as they transit the
upper midwest. The years considered for this are 1965 to 1992
and -1997, specifically looking at the months of October,
November and December. The objective of this analysis is to
test the proposition that the influence of El Nino shifts the
mean location of surface low pressure systems to the north.
Historical data was obtained from the Global Tropical I
Extratropical Cyclone Climatic Atlas. The transitional latitude
is demanded for storms crossing 100 and 88 degrees West
longitude between 40 and 50 degrees North latitude. The same
means are calculated for 1997 using the National
Meteorological Center (NMC) surface plots to locate surface
pressure svetems. Statistical analysis reveals significant
differences in means at 100 degrees West longitude for
November and December and at 88 degrees West longitude
for October and December. Two-thirds of the El Nino samples
reveal significant deviations suggesting El Nino does effect the
track of surface lows. It is notable that half of the significant
data indicates a trend to the south, thus the results do not
clearly indicate a trend toward the north or south. The data for
1997 months alone fails to show any relevant differences in
means.
AsSESSMENT OF MACROINVERTEBRATE COMMUNI1Y CHANGES
CAUSED BY VARYING LlNELS OF RlvER WATER QUALITY

Natalie Lyn Powell, Macalester College 1600 Grand Ave. St.
Paul, MN 55105-1899
Effects of several known sources of pollution on the biotic
community of macroinvertebrates were examined by
comparing community structures of six sites in the Ri6 Java of
Coto Brus, Costa Rica. These sites were located along a section
of the river near the city of San Vito. Sources of contamination
included a stream, a slaughterhouse, a coffee beneficiary and
the city of San Vito. Biological comparisons stemmed from
abund~nce, genera richness, Shannon and Hill's diversity
indexes as · well as examination of dominate orders at each
site.
Of the organisms collected, abundances were comparatively
high and genera richness and diversity lower at sites below
sources of contamination. Below the input of a contaminated
stream (site C), diversity and abundance remained high due to
high levels of oxygen generated by a nearby dam. Sites below
sources of contamination consisted of dominate percentages
of Chironomidae with the exception of site C. Higher levels of
oxygen in relation with other contaminated sites (p=0.0047)
probably allowed a greater number of genera within Diptera
to survive at this site despite inputs of pollutants. Site F.
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located after the city of San Vito, had the lowest diversity and
a high abundance of Chironomidae. It is concluded that the
effects of deforestation along the banks of the Ri6 Java as well
as the combination of seasonal and constant contamination
can produce changes in macroinvertebrate community
structure. Increasing deforestation appears to be a long term
factor that depletes diversity whereas macroinvertebrates
recover from other more seasonal factors.

THE FOLDING CORE OF CHICKEN CYSTATIN
Rebecca Pyle•, Jessica Bell+ & Ellis Bell~ Biochemistry
Program•, Gustavus Adolphus, St Peter MN 56082 and
+Biochemistry Department University of Minnesota,
Minneapolis MN
Chicken cystatin has 116 amino acids, with 2 helices and 5
antiparallel strands connected by loops. The structure suggests
interactions between the first helix and the major ~-'t-~ plays
a pivotal role in overall folding. To investigate the interaction
between this helix and the ~-'t-~ structure, peptides
corresponding to the helix and 3 various length fragments of
the ~-'t-~ motif were synthesized using fmoc synthesis,
purified and their folding studied by circular dichroism. The
helix showed significant structure from pH5.0 to 8.0, which is
stabilized by low levels of trifluoroethanol. The ~-'t-~ peptides
show concentration dependent aggregation and ~ strand/~
tum formation. Interaction studies indicates the helix peptide
potentiates ~ strand/~ turn formation only in the longest of the
putative ~-'t-~ peptides which contain the putative region of
interaction suggesting a critical role for a conserved leucine
residue in the interaction. Per amplification of this region was
used to create a gene for this "subdomain," with a C-terminal
histidine tag, which was expressed and the resultant peptide
purified by Immobilized metal chromatography. The purified
peptide showed a CD spectrum consistent with the acquisition
of "native" structure suggesting that the helix/~-,:-~
interactions are aufficient to direct the folding of this
subdomain of the protein.
POPULATION DYNAMICS OF DREISSENA POLYMORPHA IN

MAIN CHANNEL AND BACKWATER HABITATS OF THE UPPER
MISSISSIPPI RlvER.

Jennifer L. Rand and Michael D. Delong, Large River Studies
Cente1; Biology Department, Winona State University, Winona,
MN55987
The zebra mussel, an exotic sedentary benthic invertebrate,
was first discovered in the upper Mississippi River in 1991.
Since then, zebra mussel densities have increased almost
exponentially throughout the river. Much of the work on zebra
mussels in large rivers has focused on main channel habitats,
with little consideration of possible impacts in other riverine
habitats. This study examined population dynamics and
secondary production of zebra mussels in the main channel
and backwaters of the upper Mississippi River to determine if
population structure varies between these two very distinct
mesohabitats. Zebra mussels were collected from snags and
rocks in Pools 5 and 6 of the upper Mississippi River. Snag
samples were obtained using a DTH sampler whereas rocks
were randomly selected by hand. Zebra mussels from each
sample were placed in mm size categories using vernier
calipers. Samples were placed in aluminum envelopes and
into a drying oven for 48 hr. weighed, and then into the muffle
oven for no more than 6 hr. Samples were stored in
dessication chambers until weighed. Differences were
observed in abundance and size-class distribution of zebra
mussels from main channel vs. backwater habitats, as were
differences in rates of secondary production. Variation in
population dynamics between habitats indicates that future
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studies of this exotic species should incorporate
heterogeneous habitats found in large river ecosystems.
THE EFFECT OF CHRISTIANITY ON THE PARTICIPATION OF
WOMEN IN 1HE LABOR FORCE

Gretchen M. Rapp, Hamline University, 1536 Hewitt Avenue,
St. Paul, Minnesota,-55104
Drawing from economics and religious myth, this study
examines the underpinnings of Christianity along with current
religious involvement to determine the impact of Christianity
on the labor supply of married women in the United States.
Different attitudes toward gender roles may translate into
patterns of divisions of labor within the family regarding the
allocation of time between the home and market. This division
is explored beginning with the fall in The Garden of Eden to
the present day. Creation myths must be examined because of
their centrality to human understanding as they embody a
culture's beliefs about the nature of humankind. Adam and
Eve were given separate roles and separate realms. Current
data was taken from four different groups: no religious
affiliation, Exclusivist Protestant, Ecumenical Protestant and
Roman Catholic. Analysis was also done regarding the new
religious right, including the Promise Keepers Men's
movement. Age, level of education and the number of
children in the household was considered as well. Data from
the 1987-1988 National Survey of Family and households are
used to quantify the labor supply of women. The results
suggest that when young children are in the household,
religion plays an important role in female labor supply
decisions.
AN UNEXPECTED FuRANOPHANE FORMATION WITH
POTENTIAL RAMIFICATIONS FOR DEVELOPMENT OF Nova
CHROMOPHORES

Jeremy j. Reisinger and Ronald G. Brisbois, Hamline
University, 1536 Hewitt Avenue, St. Paul, MN 55104-1284
In
the
course
of
efforts
to
prepare
mixed
CpCo-cyclobutadienyl-bridged cyclophanes (3 and 4), we
have isolated and identified two unexpected furanophane
side-products (5 and 6). Furanophane 6 exhibits an intense
blue fluorescence at 424 nm (excitation at 360 nary), leading
to speculation that the 2,5-biphenyl furan core moiety may
have utility as a chromophore for probing biological processes
(e.g. fluorescent tags or singlet 02 detection). A mechanistic
pathway for the formation of the furanophanes 5 and 6 will be
presented, along with synthetic efforts to generate a simpler
furan core structure.

differential interferometer was used to compare the varying
index of refraction of air above and below the airfoil. Fringe
shifts due to the pressure changes were observed in real time
in terms of the subsequent phase shifts of a 80MHz heterodyne
signal. Computer storage of multiple data sets allowed a
determination of the precision of the phase shifts and
therefore differential pressures. Convection currents and air
temperature posed problems as their variations produced low
frequency phase shifts which could mask the simultaneous
fringe shifts due to pressure changes. Pressure differentials
around the airfoil were optically measured to be in the range
of 65.1 ± 8.3 N/m' which compared favorably to conventional
measurements.
EVALUATION OF ENVIRONMENTAL QUALITY USING LEvELs OF
ENZ¥ME ACTIVITIES IN INDICATOR SPECIES.

Timothy Raska, Macalester College, 1600 Grand Ave., St. Paul,
MN55105
Watershed quality may be assessed using diverse methods,
ranging from field tests of pH, turbidity, etc. to laboratory tests
such as atomic absorption spectrometry and gas
chromatography - mass spectrometry. The former are rapid,
general and semi-quantitative; the latter are specific and
quantitative but slow, labor intensive and expensive. A study
has been initiated which will use enzyme activities in indicator
species to evaluate the presence of heavy metals, insecticides
and herbicides in aquatic systems. Three types of organisms
will be targeted: sessile organisms (mussels and clams); mobile
territorial organisms (amphibians); and mobile organisms
having larger home ranges (fish). The enzymes were chosen
because of their known sensitivities to environmentally
significant toxicants. The current study evaluated the effect of
environmental malathion and lead on hepatic enzyme
activities using the common goldfish, Carassius auratus, as a
test organism. Acetylcholinesterase (ACHE) activity was
measured in liver extracts of C. auratus exposed to different
levels of malathion (5, 25, and 100 ppb) on different dosage
schedules (hour O and 48, vs hour 0, 24, 48, and 72). AChE
activity was seen to decrease as a function of both dosage
level and frequency of exposure to malathion.
S-aminolevulinic acid dehydratase activity was measured in
liver extracts of C. auratus exposed to different doses of lead
(5, 15, 50 ppb). This study demonstrates the feasibility of using
these two enzymes as biomarkers, and thereby the utility of
these two methods to diagnose exposure of native animals to
environmentally significant toxins.
INTRACELLULAR LEvELs OF FATTY Aaos IN REsPONSE TO
WOUNDING IN AVENA SA17VA

Julie Ruffatti & Jill Gassman, Mankato State University,
Chemistry and Geology Department, MSU 40, P.O. Box 8400,
Mankato, Minnesota 56002-8400

Ars(1)Ph
(2) 4-(MeO,C)Ph

Ar~ (3) Ph
(4) 4-(MOO.,C)Ph

Ar= (5) Ph
(6) 4-(Me02C)Ph

OPTICAL MEAsUREMENTS OF PRESSURE DIFFERENTIALS IN A
SMALL WIND 'fuNNEL

Matt Richte1; Bethel College, 3900 Bethel Drive, St. Paul, MN
55112
Optical interferometry provides a means for measuring
pressure changes without the fluid flow perturbations caused
by conventional pressure probes. The goal of this research
was to optically measure differential pressure, as a function of
position and time, created by fluid flow around an airfoil
inside a low speed (9.5 m/s) Leybold wind tunnel. In order to
measure the pressure differentials, an extremely stable
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The purpose of this research was to investigate the role of
chloroplast deterioration in oat leaf senescence. Choe and
Wang (Plant Physiol. 80, 305-309, 1986) demonstrated that
ethylene induces increased proteolysis, decreased chlorophyll
content and decreased photosynthetic activity in isolated
chloroplasts. The goal of the current research was to
determine whether chloroplast degradation involves
membrane lipid break down. Changes in fatty acid levels of
neutral lipids and glycolipids in control and wounded plants
were compared over a 48 hours by gas chromatography.
Major fatty acids in the neutral lipids were palmitic and stearic
acids with minor amounts of oleic, linoleic, a-linolenic,
tridecanoic and pentadecanoic acids. At 12 hours wounded
plants exhibited levels of all fatty acids that were significantly
lower than in the controls. By 48 hours the wounded plants
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had displayed slow but significant increases i~ fatty acid levels,
whereas in control plants these levels had decreased. In the
glycolipid fraction a-linolenic acid was the major component.
In control and wounded plants all fatty acids levels in this
fraction increased to a maximum at 24 hours and decreased
over the next 24 hours with a greater decrease in wounded
plants. It was observed that control plants experienced
senescence due to nutrient stress. ·consequently wounded
plants were affected by nutrient stress and wounding.
Current research is investigating if fatty acid mobilization plays
a role in the wound response and whether ethylene is
involved in this response.
IMPACT OF MULTIPLE TESTING ON DIRECTED FORGETIING

Erik ]. Schlicht. Department of Psychology, Mankato State
University, MSU 35 PO Box 8400, Mankato, MN 56002-8400
This study employed a list-method· directed fmgetting
paradigm as a means to measure changes in free recali across
three memory tests. Those subjects who were instructed to
forget the first list of words displayed significantly higher free
recall of words from a second list than those subjects who
were instructed to remember the first list words. Additionally,
subjects in both conditions showed hypermnesia - increases in
free recall from the first memory test to the third memory test.
This increase in free recall across memory tests was the result
of reminiscence, which is the recovery of words across tests.
From these results, we concluded that the recall advantage for
forget subjects was due to a reduction in proactive interference
that resulted from the inhibition of the first list words. This
data is consistent with the retrieval inhibition account of
directed forgetting.
PEA RIDGE: FAILURE OF SOUTIIERN COMMAND
Heidi Jeanne Southworth, Mankato State University,
Department of History, MSU 7, PO Box 8400, Mankato, MN
56002-8400

The American Civil War is one of the most studied subjects in
American history. There are countless books, films, and
monuments dedicated to America's bloodiest war. Within this
vast study of the Civil War, however, is an overlooked area
called the Trans-Mississippi West, an area that contains
valuable information about the early part of the war. The
Trans-Mississippi West included the states of Missouri,
Arkansas, Mississippi, Louisiana, Texas, and Indian Territory,
present day Oklahoma.
During the Civil War, the Trans-Mississippi West contained two
important resources that would greatly benefit whoever
gained complete control. Missouri, rich in agriculture and
industry, was one resource. The other prize was the
Mississippi River by which a force could invade either North
or South. Control of Missouri and the Mississippi River was key
to early Confederate and Union strategies.
The fate of Missouri and the Mississippi River would be
decided by a two day battle on March 7th and 8th in 1862 at
a place called Pea Ridge, in northwestern Arkansas. The battle
of Pea Ridge secured for the Union the state of Missouri and
part of northern Arkansas, and ultimately helped secure Union
control of the Mississippi River. The Confederate loss at Pea
Ridge resulted from the failure of command by ranking
Southern generals, a problem that could have been avoided.
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MYCORRHIZAL INFLUENCE ON CORN PRODUCTION IN
DIFFERENT Son. TYPES

Dwight Sto/1,Matt Jacobson, John Frey,Mankato State
University, Dept. of Biological Sciences, Mankato, MN
56002-8400
There is well documented evidence supporting the notion that
mycorrhizal fungi are beneficial for plant growth, particularly
in nutrient limiting soils. Mycorrhizal fungi are mutualistic
organisms that form symbiotic relationships with plants in
which they ease absorption of minerals in exchange for
organic nutrients from the plant roots for their own growth.
With this in mind, it was logical to include a mycorrhizal study
with the 1997 Monsanto test plots that were established in five
corn belt states (MN, IA, IN, OH, IL) to determine factors for
ideal corn growth. As a part of this project, corn roots were
collected from plants in each of nine plots in these states
during June and July for the purpose of analyzing the roots for
mycorrhizal infection. A sample of forty tertiary roots was
randomly selected from each plant and stained using Trypan
blue (Phillips, ]. and Hayman, D., 1970). Once stained, slides
were prepared and roots were viewed microscopically to
determine mycorrhizal presence and level of infection for
plants from each plot. The sample size for each plot was 45
plants for each sampling period. The physical factors used for
comparison were: soil type, mineral levels of phosphorus,
calcium, magnesium, sulfur, zinc, rainfall, soil bulk density,
percent organic matter, and corn yield. Preliminary
examination of the mycorrhizal infection data has shown a
great deal of variability in different plots as well as different
soil types. A statistical analysis of the physical factors and
mycorrhizal infection data will be presented.
HABITAT SELECTION BY INDIGO BUNTINGS IN OAK SAVANNAS
UNDERGOING RESTORATION

Andrea Tietmeyer, Erin Donald, Amy Day, and Mark Davis,
Department of Biology, Macalester College, 1600 Grand Ave.,
St. Paul MN 55015
Broad nesting habitat preferences for most neotropical birds
are well understood, however the specific smaller scale
features used by males in selecting a territory are not as well
known for most species. Previous studies at the Cedar Creek
Natural History Area in east central Minnesota have shown that
Indigo Buntings prefer the savannas and open woodlands that
are being restored through controlled burning over unburned
forest habitat or old fields. The purpose of our study was to
determine if male Indigo Buntings select territories on the
basis of landscape features that occur at a smaller scale than a
burn compartment, and if so to characterize those features. We
found./ that bunting usually selected areas within burn
compartments that contained many large dead trees and few
large live trees. Bunting and control plots did not differ in the
abundance of shrubby vegetation. Much of the presettlement
savanna in Minnesota likely lacked both a significant shrub
layer and numerous standing dead trees. Our study suggests
that the use of fire as a tool to restore oak woodlands to a
savanna environment can produce landscape features that are
preferred by some bird species. In some cases, these features
might be deemed undesirable (such as numerous standing
dead trees and a vigorous shrub layer) because they are not
aesthetically pleasing or not characteristic of most
presettlement savanna habitat. This dilemma leads to
important choices that must be made wh;n restoring savannas
that had been transformed into oak woodland in the absence
of fire.
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THE DEVELOPMENT OF AN AsSAY TO MEASURE
DIACYLGLYCEROL CONCENTRATION IN PHOSPHOLIPID
BIIAYERS USING FLUORESCENCE SPECTROSCOPY

Ku11 D. Torgersen, St. Olaf College 1500 St. Olaf Avenue
Northfield, MN 55057
Fluorescence spectroscopy was used to quantitatively detect
the amount of diacylglycerol (DAG) in vesicles composed of
different amounts of 1-palmitoyl-2-oleoyl-sn-glycerol (POG)
and
l-palmitoyl-2-oleoyl-sn-glycero-3-phosphocholine
(POPC). The intent was to create a standard curve relating the
amount of POG in a POPC/POG vesicle based on the
fluorescent signal of a particular probe. Vesicles were made of
different amounts of these lipids containing 0-30 mo!% POG.
Two fluorescent probes, Merocyanine 540 (M540) and Laurdan
were used to detect physical changes in the vesicles. Several
different methods were used with each probe to correlate the
observed spectral changes to the differing amounts of DAG in
the POPC vesicles. These attempts resulted in no conclusive
pattern and the precise compositions of the vesicles were
tested. Thin layer chromatography (TLC) was used to
qualitatively determine the composition of these vesicles.
Although this method indicated that the vesicles were indeed
composed of both POG and POPC, further testing must be
done to determine the exact percentage composition of POG
in these vesicles before attempting to quantify this using
fluorescence spectroscopy.
WESTERN BLOT ANALYSIS OF RACCOON (PROCYON ROTOR)
SERA FOR LYME DISEASE

Daniel C. Tranter, Macalester College, 1600 Grand Ave., St.
Paul, MN 55105
Lyme disease, caused by Borre/ta burgdorferi, is an emerging
zoonotic disease in the United States. An enzyme-linked
immunosorbent assay (ELISA) can be used to test animals for
this disease, but false positives and negatives can occur. The
purpose of this study was to develop a Western blot assay for
diagnostic purposes and use it to determine whether real
infections were present in raccoons (Procyon rotor) from
northeastern Illinois which tested positive using the ELISA.
Western blots were performed using sera from 30 ELISA tested
raccoons and B. burgdorferi, strains 2591 and 297. Success of
the technique was assessed by comparing band patterns from
animals of varying ELISA titers. ·The technique displayed some
success, with high titer (1:1280-1:5120) sera showing the
highest number of bands and these bands included those
found in previous human and raccoon studies. Compared to
negative sera, samples with medium titers (1:640) also had
more bands. The low titer ( 1 :160) group had the same mean
number of bands as the negative titer group but the bands
were of lower molecular weight. Most of the medium and low
titer samples did not show band patterns characteristic of
human infection or experimental infection of raccoons. These
results suggest that Lyme disease may be endemic to
northeastern Illinois. Tick studies, bacterial culturing, and
serological surveys of raccoons and other animals - especially
deer and white-footed mouse - are necessary to determine
Lyme disease endemicity in this region of high human
population concentration.
AN EVOLUTIONARY PERSPECTIVE ON COMPETITION BETWEEN
FEMALES FOR MATES

Monica Tuttle, Macalester College, 1600 Grand Avenue, St.
Paul, MN 55105
Evolutionary Psychology research has identified two types of
sexual strategies in females 1) Restricted (requiring
commitment before engaging in sexual behavior), and 2)
Unrestricted (requiring no commitment). This research project
identified Restricted and Unrestricted female participants using
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the Sociosexual Orientation Inventory (SOI). Participants were
then placed in a contrived "video dating" situation in which
they were to compete for male attention, in one of two
competitive situations. In the "high competition group,"
participants were in the presence of confederates, portraying
Restricted and Unrestricted females. In the "low competition
group", participants were scheduled individually. Behaviors of
participants were recorded and analyzed. In addition,
interviews and naturalistic observations of "high mate
relevant" locations were used to supplement the experimental
data. This project incorporates evolutionary theories as well as
current social psychological theories into the explanation of
conclusions. Preliminary data collection and results suggest a
noticeable difference in the competitive behaviors of
Restricted and Unrestricted females.
·
ANALYSIS OF STREAMLINED LANDFORMS, GLACIAL
BENSON, CHIPPEWEA CoUNIT, MINNESOTA

LAKE

James Van Alstine, Geology Discipline, University ofMinnesota,
Morris, Morris, MN, 56267
A series of oriented, streamlined landforms occur on the flat
land surface which was the basin of Glacial Lake Benson, a
large preglacial lake that existed prior to Glacial Lake Agassiz.
The goal of this research was to determine the origin of these
landforms and their relationship to the formation and drainage
of Lake Benson. Three hypotheses were considered: 1) The
landforms were sculpted by rapidly moving water during the
catastrophic draining of the lake. 2) The landforms are glacial
till structures deposited and sculpted beneath the Des Moines
lobe, then partly eroded by the lake, and buried by lake
sediment. 3) The landforms were the result of ice contact
deposition such as sediment infilling of supraglacial crevasses
in the retreating glacier, just prior to the formation of Lake
Benson. Research included: field observations, outcrop
analysis topographical map and airphoto analysis, core drilling
on a transect perpendicular to a landform's length, analysis of
the core samples and plotting of landform orientations. The
results of field and laboratory analysis support the hypothesis
that the streamlined landforms were composed of glacially
sculpted till of Des Moines lobe origin and that these hills
were later eroded by Glacial Lake Benson and covered by lake
sediments. This research was supported by a grant from the
University
of
Minnesota
Undergraduate
Research
Opportunities Program (UROP).
GROWTH AND HABITAT USE OF FISHES IN THE UPPER
MISSISSIPPI RlvER.

Kelly M. Vitcenda and Michael D. Delong, Large River Studies
Cente1; Biology Department, Winona State University, Winona
MN55987
Seasonal changes in habitat use and size distribution of fish
within different habitats were examined among three time
blocks: early spring, mid-summer, and early autumn. Fish were
collected with an electrofishing boat along randomly selected
segments of backwater, side channel, and main channel
shoreline in Pool 6 of the upper Mississippi River. Length,
weight, and species were recorded for each fish collected.
Species lists were examined to establish levels of preference
for habitat types. Analysis of covariance was performed to
determine if size distribution, as a measure of growth, differed
for species using more than one habitat. ANCOVA tested for
differences in weight for a species between habitats with fish
length as a covariate. Little species overlap was found between
backwater and main channel habitats; however, there was
considerable overlap between these two habitats and side
channels. Shorthead redhorse, emerald shiner, and
smallmouth bass were predominant in the main channel and
side channels. Bluegill, emerald shiner, northern pike, yellow
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perch, and walleye were found in combination between
backwater and side channel habitats. There were no
significant differences in size distribution of fish except for the
emerald shiner, which exhibited greater biomass in the main
channel. Similarities in size distribution and species of fish in
side channels compared to fish in the backwater or main
channel -suggests that side channels serve as intermediates
between distinct backwater and main channel habitats,
increasing overall habitat diversity of the ecosystem and
potentially enhancing riverine productivity.
CORRELATION OF STRUCTURAL CHANGES WITII METABOLIC
ACTIVITY IN TIIE REGENERATING MOUSE UVER

Amy Voedisch, Macalester College, 1600 Grand Ave, St. Paul,
MN55105
The liver, skin, and the blood are the only organs capable of
regeneration, with the liver being the only internal organ
possessing this ability. Following partial hepatectomy, the liver
grows to its original size. This has been used as a model of
controlled cell growth. Studying this process may provide
insight on abnormal and uncontrolled growth, such as cancer
and cirrhosis.h-s study used electron microscopy (EM) to
evaluate ultrastructure changes during regeneration, focusing
on the mitochondrial architecture; the activity of succinic
dehydrogenase (SDH) was used as an index of metabolic
activity in the mitochondria. Balb C mice, in groups of five,
underwent two-thirds hepatectomy under general anesthesia;
the portion of liver removed was used as control tissue for
each animal. They were sacrificed at 24, 48, 72, and 96 hours
following the surgery. Livers were harvested and
approximately 80mg was placed in 4% glutaraldehyde for EM
studies. Both transmission and scanning electron mic~oscopy
were used. The remaining liver was washed in isotonic saline
and frozen. SDH activity was measured using a 10%
homogenate (w/v) of the frozen tissue by standard methods.
Initial evaluations using EM indicate the 24 and 48 h tissue had
more mitotic activity than control tissue. Preliminary analysis
of SDH activity suggests little or no difference during
regeneration. This is in contrast with previous work where
SDH activity was observed to decrease to 30% of the control
activity after 24 hours.
MORPHOLOGICAL CHARACTER DISPIACEMENT IN TIIE SOCIAL
WASP POLISTES FUSCATUS

Noah Whiteman, Department of Biology, St. John's University,
Collegeville, MN 56321
According to competition theory, when a population lives
sympatrically with competitor populations, niche reduction is
expected due to competition, and the variation in
morphological characteristics within each population should
be reduced. In allopatric populations where interspecific
competition does not exist, the variation in these
morphological characteristics should increase. The purpose of
this study was to examine morphological character
displacement in Polistes fuscatus populations in a north-south
latitudinal gradient across the United States. P. fuscatus is
sympatric with at least five other congeneric species in the
Gulf Coastal regions of the U.S. As latitude increases, the
number of species is reduced, and only P. fuscatus is found in
Minnesota. Therefore, the realized niche (and body size
variation) of P. fuscatus in Minnesota was predicted to be
broader than the realized niche (and body size variation) of P.
fuscatus occurring in the southern U.S.
To compare relative body size, I measured each species'
forewing length, mesothorax width, and head capsule width
from population samples in museum collections from each of
the three degree latitudinal transects across the U.S.
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I found no indication of character displacement in P. fuscatus
across latitudinal transects. However, in a supplemental study,
I found preliminary evidence of character displacement in
island and continental populations of P. exc/amans. A
population of P. exc/amans from Hatteras Island, North
Carolina, where it is the only polistine, had larger ranges of
character measurements than a population of P. exc/amans
from continental North Carolina, where it is sympatric with
four other species of Polistes.

THE

GENERATION OF ANTIBODIES FOR TIIE IDENTIFICATION
OF A HOMOLOGUE TO THE ESSENTIAL YEAST V-ATPASE
SUBUNIT, VMA6P, IN POTATO TONOPLASTS

Lisa M. Williams, Lynne Gildensoph, College of St. Catherine,
2004 Randolph Avenue, St. Paul, MN 55015; Cynthia Bauerle,
Hamline University,
Vacuolar proton translocating ATPases (V-ATPases) are
multi-subunit H'-ATPases best known as acidifiers of
cytoplasmic vesicles and vacuoles found in all eukaryotic
organisms. V-ATPases from various species consist of 8-12
polypeptide subunits arranged into an integral membrane
proton channel (V0) and a peripherally associated catalytic
sector (V1). Functional and structural conservation of the 36
kilodalton subunit (Vma6p) has been found among several
species. Previous studies indicate that this subunit is required
for the stable assembly of the V0 sector and V, attachment in
yeast. The identification of gene homologues across kingdoms
may reflect a conserved role for this subunit in V-ATPase
function. In the present study, polyclonal antibodies were
generated by isolating and purifying Vma6p, from a bacterial
strain of E. coli and injecting the foreign protein into a rabbit.
Currently, using polyclonal antibodies against yeast Vma6p,
we are probing highly purified potato tonoplasts to determine
if there is immunocrossreactivity.
THE EFFECTS OF INTRODUCING AND IDENTIFYING ELDERLY
STEREOTYPES IN A BYSTANDER'S ACCIDENT REPoRT

Shelly Wolesky and Lori Edelbach, Winona State
University-Rochester Center, Department ofPsychology, Hwy 14
E 859 30 Av SE, Rochester, MN 55904.
In recent years there has been an increasing interest in
elderly stereotypes. This is an area that is especially
intriguing because it is inevitable that we will become a
member of the elderly population ourselves (Snyder &
Miene, 1994). The purpose of the present experiments were
to determine if a bystander's stereotypically biased account
of an event could alter the subject's memory and
interpretation of the event and if it does, whether this may
be avoided. In Experiment 1, forty-four college students
participated in one of three conditions: control, no-warned
and post-warned. All subjects were first presented with a
written accident report that occurred between two men
followed by a comprehension test. Then both the no-warned
and post-warned groups received the same bystander's
account that contained elderly stereotypes. The post-warned
group received a warning that the bystander's account may
have contained stereotypes and was asked to identify any
stereotypes. Finally, all groups-were given a memory test.
Overall the results indicated that all three groups performed
at a high level of accuracy on both the comprehension and
the memory test creating a ceiling effect. Seventy-five college
students participated in Experiment 2, which was the same
as that of Experiment 1 except for four principal
modifications. As predicted, the results of Experiment 2
indicated that subjects in the no-warned condition had a
significantly lower accuracy rate on both the memory test
and at identifying-the person at fault than did subjects in the
control condition.
'

Journal of the Minnesota Academy of Science

Winchell Papers
CRANK-NIOIOUiON NUMERICAL METHODS FOR MODEIJNG
HEAT TRANSFER THROUGH POROUS MEDIA

Daniel Wolters, Matthew Kelm, Derrick Head, Gordon
Mcintosh Division of Science and Mathematics University of
Minnesota-Morris, Morris MN 56267
The Crank-Nicholson numerical method was used to solve the
onedimensional diffusion equation. The specific solution was
developed for the temperature with respect to time and depth
in an insulated container filled with uniformly sized spherical
soda lime glass beads. The model attempted to provide a
preliminary understanding of heat flow in soil. Applying the
boundary and initial conditions, the CrankNicholson numerical
method established a linear tridiagonal system of n linear
equations with m unknowns. Using Wolfram's Mathematica
3.0 program TridiagonalSolve, the solution matrix was solved
and plotted_ against laboratory results. By comparing the
results, a diffusivity range for the porous media was
determined.
DIAGNOSTICS OF ACUTE MYOCARDIAL INFARCilON WITH
POST-CONTRAST MAGNETIC RESONANCE IMAGING

Andrey Zenovich, College of Biological Sciences, University of
Minnesota, 1475 Cortner Avenue, St. Paul, Minnesota, 55108
Study was conducted at Department of Cardiology and
Department of Radiology, University of Minnesota Medical
School, 385 East River Road, Minneapolis, Minnesota 55455
Myocardial infarction (MI) is one of the major problems of
modern diagnostic and clinical medicine. Magnetic Resonance
Imaging (MRI) provides excellent spatial resolution of heart
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chambers, coronary arteries and characterizes the myocardium
tissue. The study evaluated imaging possibilities of
post-contrast MRI in acute MI in pigs.
Methods: Left circumflex coronary artery was completely
occluded distal to the first branch to produce a visible
infarction region in the myocardium of left ventricle (LV) in all
animals (n=4). Contrast agent Gadophrin-2 (Bis-Gadolinium
Mesoporphyrin) was administered N (0.0lmmol/kg) 8 hours
before MRI. Radioactively labeled microspheres were N
injected to measure blood flow distribution across LV wall.
Multi-sliced, short and long axis images, time constant Tl and
signal intensity (SI) measurements were taken at I.ST
(Siemens Vision). Areas of SI and Tl enhancement were
matched with blood flow data and regional wall motion. using
cine MRI. Results: Compared with the normal parts of LV
myocardium, areas of Gadophrin-2-induced increase in SI
(200%) and Tl (100%) anatomically matched with infarction
site and accurately correlated with reduced wall thickness
(<3mm) and hypokinesia of the same segment. Infarcted
region exhibited low blood flow (avg. <0.03 ml/min/g)
compared with the non-infarcted segments (avg.
0.856ml/min/g). Conclusions: Post-contrast MRI with
Gadophrin-2 showed to be a highly accurate and quantitative
non-invasive in vivo diagnostic technique for acute MI in the
porcine model. Gadophrin-2 appears to be the first
infarct-specific marker of the acute stage of MI that is able to
accurately delineate the site of injury and possibly predict
nonviable myocardium.
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